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(57) [Abstract] 

[Problems to be Solved by the Invention] 

It is superior in lengthy continuous molding property , is 
superior in transparency , and dimensional stability on heating 
offer manufacturing method of polyester which can acquire 
molded article , especially heat resistance hollow molded 
article whose crystallization rate fluctuation is little. 

[Means to Solve the Problems] 

Mainly ethyleneglycol or low molecular weight polymer 
production step which ester-forming derivative esteriflcation 
or transesteriflcation is done (a ),melt condensation 
polymerization step (b ), polyester which is acquired water 
and step which contact process is done (c ), polyester which is 
acquired among the polyolefln resin member , polyamide 
resin member , polyacetal resin member at least terephthalic 
acid or ester-forming derivative and, mainly member and the 
step which contact process of any one kind is done (d ), 
manufacturing method . of polyester which includes step (e ) 
which removes the fine and/or film from polyester which it 
acquires and makes feature 



[Claim(s)] 
[Claim I] 

terephthalic acid or ester-forming derivative and, mainly 
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mainly ethyleneglycol or low molecular weight polymer 
production step which ester-forming derivative esterification 
or transesterifl cation is done (a ), melt condensation 
polymerization step which low molecular weight polymer 
which isacquired with aforementioned low molecular weight 
polymer production step melt condensation polymerization is 
done (b ), polyester which is acquired with aforementioned 
melt condensation polymerization step water and the contact 
process water treatment step which is done (c ), 
manufacturing method . of polyester which polyester which is 
acquired with theafore mentioned water treatment step among 
polyolefin resin member , polyamide resin member , 
polyacetal resin member at least member and contact process 
step which contact process of any one kind is done (d ), 
includes removal process (e ) such as fine which removes fine 
and/or film from polyester which is acquiredwith 
aforementioned contact process step and makes feature 

[Claim 2] 

terephthalic acid or ester- forming derivative and, mainly 
mainly ethyleneglycol or low molecular weight polymer 
production step which ester-forming derivative esterification 
or transesterifl cation is done (a ), melt condensation 
polymerization step which low molecular weight polymer 
which isacquired with aforementioned low molecular weight 
polymer production step melt condensation polymerization is 
done (b ), solid phase polymerization step which polyester 
which is acquired with aforementioned melt condensation 
polymerization step the solid phase condensation 
polymerization is done (f ), polyester which is acquired with 
aforementioned solid phase polymerization step water and 
contact process water treatment step which is done (c ), 
manufacturing method . of polyester which polyester which is 
acquired with theaforementioned water treatment step among 
polyolefin resin member , polyamide resin member , 
polyacetal resin member at least member and contact process 
step which contact process of any one kind is done (d ), 
includes removal process (e ) such as fine which removes fine 
and/or film from polyester which is acquiredwith 
aforementioned contact process step and makes feature 

[Claim 3] 

manufacturing method . of polyester which is stated in any of 
Claim 1 or 2 whichamong aforementioned polyolefin resin 
member , aforementioned polyamide resin member , 
aforementioned polyacetal resin member at least surface area 
of member of any one kind (cm <sup>2</sup> ) with, treated 
amount of aforementioned polyester of per unit time (ton/hr ) 
with ratio A, the contact process does to satisfy 
below-mentioned Formula (1) and makesfeature 



a = C!tjffism<£a®H(cm2)] /c^fi^iyjafcycDyHyxxTiKDteaach^/tt)) 
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{surface area of aforementioned member (cm&It;SP>2</SP> )} / {treated amount of polyester of per 
unit time (ton/hr )} 
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Claim 4] 
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While aforementioned polyester , content of sodium (N ), 
content of magnesium (M ), content of silicon (S ) and content 
(C ) of the calcium , cooling description below (2) - making 
use of cooling water whichsatisfies any of (5), it is a polyester 
which making into a chip is doneand manufacturing method . 
of polyester which is stated in any of Claim 1 ~3 which is 
made feature 
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[Claim 5] 

Aforementioned melt condensation polymerization step (b ) 
with intermediate process and/or aforementioned water 
treatment step of theaforementioned water treatment step (c ) 
(c ) with removal process (g ) is added to intermediate process 
ofaforementioned contact process step (d ), manufacturing 
method . of polyester which is stated in the any of Claim 1,3, 
4 which is made feature such as fine which removes fine 
and/or film 

[Claim 6] 

Aforementioned melt condensation polymerization step (b ) 
with intermediate process , solid phase polymerization step of 
solid phase polymerization step (f ) (f ) with the intermediate 
process or aforementioned water treatment step of 
aforementioned water treatment step (c ) (c )with removal 
process (g ) is added to intermediate process of inside at least 
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one of the intermediate process of aforementioned contact 
process step (d ), manufacturing method . of polyester which 
isstated in any of Claim 2 -4 which is made feature such as 
fine which removes fine and/or film 

[Claim 7] 

Aforementioned water treatment step (c ), aforementioned 
contact process step (d ) or issupplied content of any of total 
content of fine content , film content , or fine content and film 
content of polyester which, is 500 ppm or less to step of 
theinside at least one of step of aforementioned solid phase 
polymerization step (f ) and manufacturing method . of 
polyester which is stated in any of Claim I -6 which is made 
feature 

[Claim 8] 

Aforementioned water treatment step (c ), aforementioned 
contact process step (d ) or most the peak temperature of high 
temperature side of melting peak temperature of fine which is 
included in the polyester which to step of inside at least one of 
step of theaforementioned solid phase polymerization step (f ) 
is supplied, is 265 deg C or less and the manufacturing 
method . of polyester which is stated in any of Claim I -7 
which is made feature 

[Claim 9] 

content of any of total content of fine content , film content , 
or fine content and the film content of polyester which is 
acquired with manufacturing method which is stated in any of 
Claim l -8, is 5000 ppm or less and manufacturing method . 
of polyester which is made feature 



[Claim 10] 

Most peak temperature of high temperature side of melting 
peak temperature of fine which isincluded in polyester which 
is acquired with manufacturing method which is statedin any 
of Claim I -9, is 265 deg C or less and manufacturing 
method . of the polyester which is made feature 



[Description of the Invention] 
[000 l] 

[Technological Field of Invention] 

As for this invention, being something regarding 
manufacturing method of polyester which is used for ideal as 
material of hollow molded article , film , sheet or other 
molded article which begins the beverage bottle , especially, it 
is superior in transparency , it is somethingregarding 
manufacturing method of polyester which gives hollow 
molded article where crystallization rate fluctuation is little, at 
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same time is superior in dimensional stability on heating and 
sheet which is superior in dimensional stability after 
transparency , lubricity andformation. 

In addition, this invention, when hollow molded article 
forming, mold release property from the thermal processing 
mold being satisfactory, is something regarding 
manufacturing method of the polyester which is superior in 
lengthy continuous molding property . 

[0002] 

[Prior Art] 

polyester (Below PET abbreviates is. ) where main repeat unit 
is ethylene terephthalate is adopted as for thespread are 
remarkable ones that with transparency , mechanical strength , 
heat resistance , gas barrier property or other characteristic 
which is superior, as material of carbonated beverage , juice , 
mineral water or other container . 

In these application , in polyester bottle beverage which 
sterilization is done the hot filling is done with high 
temperature , in addition beverage after being filled 
sterilization is done with high temperature , but with 
conventional polyester bottle , contraction anddeformation 
happen this kind of hot filling treatment time and etc become 
problem . 

thermal processing doing bottle mouth part heat resistance of 
polyester bottle as method whichimproves, heat-set is done 
method which has been proposed the bottle which raises 
degree of crystallization , in addition draws. 

Especially, crystallization of mouth part being insufficient , in 
addition when scatter of degree of crystallization is large, 
sealing property of cap becomes bad, aleak of contents 
occurs, is. 

[0003] 

In addition, fruit juice beverage , oolong tea and mineral 
water or other way in case of beverage whichneeds hot 
filling , preform or thermal processing doing mouth part of 
bottle which formed, method (method which is stated in Japan 
Unexamined Patent Publication Showa 55-79237disclosure , 
Japan Unexamined Patent Publication Showa 58-1 10 
221 disclosure etc) which crystallization is done is general. 

This kind of method. Namely thermal processing doing mouth 
part , shoulder part , heat resistance time *temperature which 
does crystallization process can have an influence method 
which improves, on productivity largely, with low 
temperature and can treat with short time , it is a PET where 
crystallization rate is fast, it is desirable . 

On one hand, concerning shaft color of bottle contents in 
order notto deteriorate, administering thermal processing 
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when forming, it is a transparent ,we are required , with 
mouth part and shaft characteristic which reciprocal is done is 
necessary. 

[0004] 

In addition, as at heat resistance of bottle shaft in order to 
improve, beenable to look in for example Japan Examined 
Patent Publication Sho 59-62 16disclosure , method which 
thermal processing is done is takenwith temperature of 
drawing blowing mold as high temperature . 

But, when multiple bottle molding is continued with this kind 
of method making use ofsame mold , bottle which is acquired 
attendant upon driving the lengthy doing, whitening to 
decrease, only bottle which does not have commercial value it 
can acquire transparency and becomes. 

As for this deposit which originates in PET in mold surface 
wasattached, as a result became mold fouling , is, because this 
mold fouling copiesto surface of bottle , understood . 

Especially, recently, with miniaturization of bottle molding 
speed has beendone acceleration , heating time shortening and 
mold fouling for crystallization of the mouth part have 
become a larger problem from aspect of productivity . 

[0005] 

In addition, when after being filled when it does lid 
whichconsists of same material and leaves contraction 
happens and the unsealing property of lid becomes bad, in 
addition aforementioned molded article long period it leaves 
foodstuff in molded article which vacuum forming doing 
extrusion , this in sheet , acquires PET contraction happens 
and the lid becomes impossible. 

[0006] 

[Problems to t be Solved by the Invention] 

various proposition has done in order to solve this kind of 
problem . 

method which adds kaolin , talc or other inorganic nucleating 
agent to for example polyethylene terephthalate (Japan 
Unexamined Patent Publication Showa 56-2342discIosure , 
Japan Unexamined Patent Publication Showa 

56- 21832disclosure ), there is a method (Japan Unexamined 
Patent Publication Showa 57-125246disclosure , Japan 
Unexamined Patent Publication Showa 

57- 207639disclosure )which adds montan acid wax salt or 
other organic nucleating agent , but these method accompany 
occurrence of the foreign matter and haze and is a problem in 
utilization. 

In addition, in starting material polyester , melt molding doing 
from aforementioned polyester , there is a method (Japan 
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Unexamined Patent Publication Hei 5-105807disclosure ) 
which adds treatment polyester which the polyester molded 
article which it acquires powder fragment is done, but as for 
this method the excess step , melt molding powder fragment 
being necessary, furthermore is a risk which impurity other 
than polyester mixes with this kind of postprocessing , it is 
not a preferred method in economical or qualitative . 

In addition, method (Japan Unexamined Patent Publication 
Showa 61- 259946disclosure , Japan Unexamined Patent 
Publication Hei 2- 26963 8disclosure ) which inserts heat 
resistant resin make piece in the mouth part is proposed, but 
productivity of bottle is bad, in addition, isa problem even in 
recycleable . 

[0007] 

In addition, by fact that it contacts with polyethylene part 
materialunder flow condition improvement method of 
crystallization rate of PET (Japan Unexamined Patent 
Publication Hei 9-71639discIosure ) and, the improvement 
method (Japan Unexamined Patent Publication Hei 1 1- 
209492disclosure ) of crystallization rate of PET has been 
proposed PET chip by thefact that it contacts with member 
which consists of polypropylene resin or polyamide resin 
under similar condition , but It is very difficult to obtain 
crystallization rate and transparency which arestabilized even 
with this kind of method understood . 

[0008] 

manufacturing method of polyester which is superior in 
lengthy continuous molding property whose it is few this 
invention to solve problem which above-mentioned 
conventional method has, tobe superior in transparency , and 
dimensional stability on heating to produce heat resistance 
molded article , especially heat resistance hollow molded 
article whose crystallization rate fluctuation is little efficiently 
to bepossible, in addition to pollute mold is offered makes 
objective . 

[0009] 

[Means to Solve the Problems] 

In order to achieve above-mentioned objective , as for 
manufacturing method of the polyester of this invention , 
terephthalic acid or ester-forming derivative and, mainly 
mainly the ethyleneglycol or low molecular weight polymer 
production step which ester- forming derivative esterification 
or transesterifl cation is done (a ), melt condensation 
polymerization step which low molecular weight polymer 
which is acquired with aforementioned low molecular weight 
polymer production step the melt condensation 
polymerization is done (b ), polyester which is acquired with 
aforementioned melt condensation polymerization step water 
and contact process water treatment step which is done (c ), 
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■T47T-f>«P»*xS(e)i:*dt;Ci:*1*ai: 



[0010] 

»E*«aiS(c)(D+fBixafcckz;/*fci*«i 
iB7Kfflsxg(c)tBtrifi}tttiQaxS(d)(D* 

*»*-r*7T-f>*»*xs(g)*iiiB-r4c: 

[0011] 

XTJi>«mttB»{*£*xxxJMb*fcl4xx 

7^£tM-*«m£fcaiixa(a), ffreea 
£*»*xaT?»&;fcfc«S£{*£»iMtt 
£-r*s»«8£xs<b). MiB?§ita$g^x 

s-es&iifc*'jxxTju*H«a*^-r4B 
taa^xaco* miBBfiS^xs t?»&*ifc 
7K i Jxxx^**t»«i«ia*-&**«iaxs 

(c), friB*ffiSXST^t)ixfc/"K , Jxx J r;u$ 

ii(d), »Ei**fc«iaxs-e»b*ifc5Kuxx 

»afe-r4^T-f>*»*xa(c)t*#t;Ci:* 



[0012] 

CflJI^IcfcHT. ffirE»ltatt£xa(b)J: 

twrE**axa(c)a)*iBxa**LMiiWE 
*«iax8(c)t«rEi*tt4Baxg(d)<7)+ra 

xao>5%'>3fe<i:t— 3(D+P B 1XIIIC, ?W 

>»»*xa(g)«ia*«^t4«-e*4. 



[0013] 



polyester which is acquired with aforementioned water 
treatment step among the polyolefin resin member , 
polyamide resin member , polyacetal resin member at least 
member and contact process step which contact process of 
any one kindis done (d ), removal process (e ) such as fine 
which removes fine and/or film from polyester which is 
acquired with aforementioned contact process step is 
included, it makes feature. 

[0010] 

In this case putting, aforementioned melt condensation 
polymerization step (b ) with intermediate process and/or 
aforementioned water treatment step of aforementioned water 
treatment step (c ) (c ) with it can add removal process (g ) 
such as fine which removes fine and/or film to intermediate 
process of theaforementioned contact process step (d ). 

[0011] 

In addition as for manufacturing method of polyester of this 
invention , terephthalic acid or ester-forming derivative and, 
mainly mainly ethyleneglycol or low molecular weight 
polymer production step which ester- forming derivative 
esterification or transesterification is done (a ), melt 
condensation polymerization step which low molecular 
weight polymer which is acquired withaforementioned low 
molecular weight polymer production step melt condensation 
polymerization is done (b ), solid phase polymerization step 
which the polyester which is acquired with aforementioned 
melt condensation polymerization step solid phase 
condensation polymerization isdone (f ), polyester which is 
acquired with aforementioned solid phase polymerization step 
waterand water treatment step which contact process is done 
(c ), polyester which is acquiredwith aforementioned water 
treatment step among polyolefin resin member , polyamide 
resin member , polyacetal resin member at least member and 
contact process step which contact process of any one kind is 
done (d ), removal process (e ) such as fine which removes 
fine and/or film from polyester which is acquiredwith 
aforementioned contact process step is included, it makes 
feature. 

[0012] 

In this case putting, aforementioned melt condensation 
polymerization step (b ) with intermediate process , solid 
phase polymerization step of solid phase polymerization step 
(f ) (f ) with intermediate process or aforementioned water 
treatment step of theaforementioned water treatment step (c ) 
(c ) with it can add removal process (g ) such as fine which 
removes fine and/or film to intermediate process of inside at 
least one of intermediate process of aforementioned contact 
process step (d ). 

[0013] 
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SE*°Ux;Vf JU<Dffi31S(h>/B$)<t<DJt A tf % 



In this case putting, among aforementioned polyolefin resin 
member , aforementioned polyamide resin member , 
aforementioned polyacetal resin member at least surface area 
of member of any one kind (cm <sup>2</sup> ) with, treated 
amount of aforementioned polyester of per unit time 
(ton/hr )with ratio A, contact process is possible to satisfy 
thebelow-mentioned Formula (1). 



A 




Cfiir2SB«<7)a®®(cm2)] /c»tt»imafcya>5Kuxxx;ua)«a*(h>/»)) 


A 




{surface area of aforementioned member (cm<SP>2</SP> )} / {treated amount of polyester of per 
unit time (ton/hr)} 






10 ~ 5000 














( 


1) 










10 - 5000 
















1) 







[0014] 

^ACD^^fi(N). ^?*v^A<7>^6M(M). 
3^<D^^fi(S)^Tj:*;Uv^A<D^^a(C) 



[0014] 

In this case putting, while aforementioned polyester , content 
of the sodium (N ), content of magnesium (M ), content of 
silicon (S ) and content (C ) of calcium , cooling description 
below (2) - making useof cooling water which satisfies any 
one of (5), it is a polyester which making into a chip it does, it 
is possible . 



N 


< 


1. O(ppm) 


(2) 


N 


<= 


l.O(ppm) 


(2) 


M 




O. 5(ppm) 


(3) 


M 


<= 


0.5 (ppm ) 


(3) 


S 


<; 


2. O(ppm) 


(4) 


s 


<= 


2.0 (ppm) 


(4) 


c 




1. O(ppm) 


(5) 


c 


<= 


l.O(ppm) 


(5) 



C0l§£lZfclvc % «rB**Hl8(c). nets 

ftfe®axg(d)fc^iNii^iB@fam^iS(f)o 
*°'jxxTju<D:7W:>#*r§. 

500ppm ViTT-fo&Zttf-QZ&o 



In this case putting, aforementioned water treatment step (c ), 
aforementioned contact process step (d ) or is supplied 
content of any of total content of the fine content , film 
content , or fine content and film content of polyester which, 
is 500 ppm or less to step of inside at least one of step of 
aforementioned solid phase polymerization step (f ), it is 
possible . 
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[0016] 

ZZX\ -?T4^t\* JIS-Z8801 lc£&0¥l/^;£ 
1.7mm (DSa^ttofcai^aaLfcTKUXX 

JIS-Z8801 iCckiBftf^a 5.6mm (D$«£lio 

*#<«if**ifcy^*lli*l»*f»o^ W# 

A<« 0.5mm «T0)^;UAtt1&£»*U Z*l 
[0017] 

*ftBxg(d)fc5i*fiiWBB«»£iS(f)0> 
7Kgxxxiu+^***t*7T-f>0)ll»e-^ 

SSa>«*<53«0>fcf-$£KA^ 265 deg C H 
[0018] 

ii*aj£S»*ti-(Dsc)-ca£-f *a<, dsc 
•fur, c0iijs*a-riiw»e-^tt. i o,*fc 

*l=*Jt^Tlir^r-f>0!)»jSjt"r4. 

[0019] 

KiDSift^iSTS&iifcTKUxxT-iKD^r-f 

<Dl*"f *lfrfl>#**A<. 5000ppm ElT^ftSC 
[0020] 

«©»JS*5*-C»&*Lf=jK«Jxx-rJU+l^* 
-^3**^ 265 deg C IZlTVS&ZktfVZZo 

[0021] 



[0016] 

Here, fine it calls with J1S -Z8801 and metal screen of 
dimension 1 .7mm the* it is it means in addition film calls fine 
powder of polyester which passes sieve , with JIS -Z8801 and 
chip ones which metal screen of dimension 5.6mm * is among 
polyester which remain on sieve , the chip of 2 or more does, 
is more largely cut off melt adhesion or than the normal 
geometry after removing, thickness means film of 
approximately 0.5 mm or less , measures these content with 
below-mentioned measurement method . 

[0017] 

In this case putting, aforementioned water treatment step (c ), 
aforementioned contact process step (d ) or most peak 
temperature of high temperature side of melting peak 
temperature of fine which is included in polyester which to 
step of inside at least one of step of aforementioned solid 
phase polymerization step (f ) is supplied, is 265 deg C or 
less, it is possible . 

[0018] 

As here, stated on description below, it measures melting 
point of the fine with differential scanning calorimeter 
(DSC ), but melting peak temperature of DSC is called the 
melting point . 

And, melting peak which displays this melting point one , or 
configuration isdone from melting peak of plural above that, 
with this invention , when the melting peak is one , peak 
temperature , in addition when melting peak is the plurality , 
among melting peak of these plural , most "Most peak 
temperature of high temperature side of melting peak 
temperature of fine " with naming melting peak temperature 
of high temperature side , regarding Working Example etc 
"melting point of fine " with does. 

[0019] 

In this case putting, content of any of total content of fine 
content , film content , or fine content and film content of 
polyester which it acquires with the manufacturing method 
which it states in any of Claim I ~8, is 5000 ppm or less , it 
ispossible . 



[0020] 

In this case putting, most peak temperature of high 
temperature side of melting peak temperature of the fine 
which is included in polyester which it acquires with 
manufacturing method which it states in any of Claim I ~9, is 
265 deg C or less, it ispossible . 

[0021] 
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TSlBlcKiPj-f*. 

*sewic&£;K'jxx^uii, Tisy$)i&*tz 

^fctt-tCDxA^fJURffittRSIfttSIStfii 
LT»JS**i*. ±fc*«yiEU|ittA<x*u> 
xU?$U-hT*&&7pJx;VrJUT*fco-C 
UliX^UVx U?$b-Mti{££ 85 ^E/U%JU± 

dttttt^K'Jxxx ;u-c*y, *6K»*L<ii 

#*°'Jxx-r,iU-trfc£o 
[0022] 

It, v7i--jm,4' -$/*;utf v?x/*v 
x^>^;^>^(D^Stev^^>K& 

[0023] 

mE^uxxxiuA^ad^-efc-sii^ictt 

xa;u a (DT^isisttWFttmymto^ 
Sftif U=j-ju. tfUx^uv^'Ja-JK tf'J?* 

[0024] 

*biw, jWE^uxx^^^fta^fr-cfciJi 



[Embodiment of the Invention] 

You explain in detail below, concerning manufacturing 
method of polyester of the this invention . 

polyester which relates to this invention terephthalic acid or 
ester-forming derivative and the ethyleneglycol or is produced 
ester-forming derivative , as starting material with polyester 
where themain repeat unit is ethylene terephthalate , with 
linear polyester which preferably ethylene terephthalate unit 
85 mole % or more isincluded, furthermore preferably 
90mole % or more , particularly preferably 95% or more it is 
a linear polyester which is included. 



[0022] 

When aforementioned polyester is copolymer , you can list 
isophthalic acid , 2,6-naphthaIenedicarboxyIic acid , diphenyl 
-4,4&apos; -dicarboxylic acid , diphenoxy ethane 
dicarboxylic acid or other aromatic dicarboxylic acid andits 
functional derivative , p- hydroxybenzoic acid , 
hydroxycaproic acid or other oxyacid and its functional 
derivative , adipic acid , sebacic acid , succinic acid , glutaric 
acid or other aliphatic dicarboxylic acid and its functional 
derivative , cyclohexane dicarboxylic acid or other aliphatic 
dicarboxylic acid and its functional derivative etc as 
dicarboxylic acid as copolymer component which is used. 

[0023] 

When aforementioned polyester is copolymer , you can list 
alkylene oxide adduct or other aromatic glycol , polyethylene 
glycol , polybutylene glycol or other polyalkylene glycol 
etcof diethylene glycol , 1,3- trimethylene glycol , 
tetramethylene glycol , neopentyl glycol or other aliphatic 
glycol , cyclohexane dimethanol or other cycloaliphatic 
glycol , bisphenol A , bisphenol A as glycol as copolymer 
component which is used. 



[0024] 

Furthermore, when aforementioned polyester is copolymer , 
trimellitic acid , pyromellitic acid etcis listed as 
polyfunctional compound as copolymer component which is 
used, as acid component , it ispossible , it can list glycerine , 
pentaerythritol as glycol component . 

amount used of copolymer component above must be extent 
where polyester substantially maintains linear state . 



In addition, it is possible to copolymerize monofunctional 
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[0025] 

I*, TU^iUKv^^-tx^u^'Ja^US 
;u7;u=»-ju^S*txxx;u3c^-a-/c^> a 



[0026] 

sit* zo)&5\zLTmt>titz%mmm$zti 



[0027] 

IfTffoTtAL*. 



*IIBIB*£BtMftttatt?fr3TtAli 
U #SILTfroT*Ja*. 



[0028] 

JaTlcljTK'Jx^U^u^U-hSWlcLTa 

Tb^^K^fcl*-tO)XXx^SI3?<* I 
(CftLT 1.02-1.5^1/, *f£L<l* 1.03-1.4 
(^x^UV^'Jzi-^A^^+lfcX^U^iSS 

U cti^xxx;^bSJSxiS(ca^Mi^^ 



compound , for example benzoic acid , naphthoic acid etc. 
[0025] 

Produces above-mentioned polyester , is possible with 
manufacturing method of prior public knowledge . 

Namely, in case of PET , other copolymer component 
reacting directly with terephthalic acid , and ethyleneglycol 
and necessity to remove water and theother copolymer 
component reacting esterification after doing, with direct 
esterification , , or the dimethyl terephthalate and 
ethyleneglycol and necessity to do condensation 
polymerization under vacuum to remove methyl alcohol , 
after ester exchange , It is produced by transesterification 
method which does condensation polymerization under 
vacuum . 

[0026] 

Furthermore when increases according to need intrinsic 
viscosity , in addition film or other like interior surface of heat 
resistant container for low flavor beverage and metal can for 
beverage low acetaldehyde content and low cyclic trimer 
content it is required, melt condensation polymerization 
which it acquires inthis way polyester which is done is done 
solid phase polymerization . 

[0027] 

It is good doing aforementioned melt condensation 
polymerization reaction , with batch equipment and, 
inaddition it is good doing with continuous reaction device . 

And it is good regarding these whichever system doing melt 
condensation polymerization reaction with single step and, in 
addition dividing into multiple steps , it is good doing. 

Similarity to melt condensation polymerization reaction , it 
does solid phase polymerization reaction , with batch 
equipment or continuous equipment , it ispossible . 

melt condensation polymerization and solid phase 
polymerization are good doing with continuation 
and,dividing, it is possible to do. 

[0028] 

With polyethylene terephthalate as example you explain 
below with continuous method isdesirable concerning one 
example of manufacturing method where. 

First, when low molecular weight polymer is produced with 
esterification reaction being attached, youexplain. 

You adjust slurry where ethyleneglycol of 1 .02 - 1.5 mole , 
preferably 1.03~I.4mole is included terephthalic acid or 
vis-a-vis ester derivative 1 mole this supply to continuous in 
the esterification reaction step . 
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[0029] 

xxxJUbSJfcli. 'PtXti, 2 ffl<»xXxJMb 

% I Ki<Di;*f JHbEJEOTSgli 240-270 
deg C. #£L<li 245-265 deg C, E*tt 
0.2~3kg/cm 2 G, $f$L<l* 0.5~2kg/cm 2 G 

» « fS g <D x X x J Kb £ J£ 0> ig g I* il & 

250-280 deg C jf?$L<li 255-275 deg C T'Jj 
"J . E 77 it '& fH 0~l.5kg/cm 2 G . » * L < I* 
0~l.3kg/cm 2 G -Cfe^o 

3 a«6l±1?Sllfrr«**ICtt, 4>|||&Ma)x 

C*l6<0XXx JMbRJ£lC«fcy fl^g 500-5000 
[0030] 

±Ex*^;MbE£teISS£LT J fu:7*JUB 

[0031] 

>v;uv>^7^>£:if<Z)g 3 j»75>. tKS£ 
^utv^ex^a. 7KK^bhU^;u^<>v;u7 

mnLxnmt&t. /K'jx^u:/^ u^u-h 

CD±^*(Dv^+vXTL/>^U^^U-hfiE^ 



[0029] 

While ethyleneglycol under condition which reflux is done, 
with the rectification column removing water or alcohol 
which is formed with reaction in outside the system ,making 
use of multistage device which connects esterification reactor 
of at least two to the linear array it executes esterification 
reaction . 

As for temperature of esterification reaction of first step as for 
240 - 270 deg C, preferably 245-265 deg C, pressure theyare 
0.2 - 3 kg/cm <sup>2</sup>G, preferably 0.5~2kg/cm 
<sup>2</sup>G. 

As for temperature of esterification reaction of last step with 
usually 250 - 280 deg Cpreferably 255-275 deg C, as for 
pressure they are usually 0 - 1.5 kg/cm <sup>2</sup>G, 
preferably 0~ l .3kg/cm <sup>2</sup>G. 

When it executes with 3 steps or more , reaction condition of 
esterification reaction of intermediate stage is reaction 
condition of above-mentioned first step and condition 
between reaction condition of last step . 

As for rise of reaction ratio of these esterification reaction , 
with respective step isdistributed in smooth is desirable. 

As for finally as for esterification reaction ratio it reaches to 
90% or more , preferably 93% or more , it isdesirable . 

low molecular weight polymer of molecular weight 
500~5000extent is acquired by these esterification reaction . 

[0030] 

When terephthalic acid is used as starting material , it can 
react above-mentioned esterification reaction even with no 
catalyst with catalysis as acid of terephthalic acid ,but it is 
possible to execute under coexisting of condensation catalyst . 

[0031] 

In addition, trace addition doing triethylamine , tri- n- 
butylamine , benzyl dimethyl amine or other tertiary amine , 
tetraethyl ammonium hydroxide , hydroxide tetra -n- butyl 
ammonium , trimethyl benzyl ammonium hydroxide or other 
quaternary ammonium hydroxide and lithium carbonate , 
sodium carbonate , potassium carbonate , sodium acetate or 
other basic compound , when itexecutes, because you can 
keep ratio of dioxyethylene terephthalate component unit in 
main chain of polyethylene terephthalate relatively in low 
level (Vis-a-vis total diol component 5 mole % or less ), it is 
desirable. 



[0032] 



[0032] 
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LX 1. 1-1.6 ^U. ffSOXIi 1.2-1.5 *i\,<DX.J- 
[0033] 

i3.T;u5t&5lSI*. l~2 <I0>ix J f;u3t&J5 
180-250 deg C, *?£L<li 200-240 deg C T*& 

■So 

230-270 deg C. W£L<I* 240-265 deg C T? 

fey. xxx;u£&«&£lt. ffifB,*K50 



CdT*. «a£fc«jSig(a)i:li * mlfBOxx 

[0034] 

^U^Uil^fctex^U^^-n^LT 

u>^b^^$ti^x^u>^u=i-;ni^)iS 

o>zt. pet *Hu*^*y-ju#» 

isZ>$)i>&* extKn*vx^;u^u^4ru— h 
feSlM*x^u>^j3-;U3Si:a)lHliRK*4t, 
ttS*H»0)*ft<i:t-»i:LT«»-r4Zt35< 

[0035] 



When next, low molecular weight polymer is produced with 
transesterification , you adjust solution where ethyleneglycol 
of 1.1 - 1.6 mole , preferably 1.2- 1. 5 mole is included 
vis-a-vis dimethyl terephthalate lmole this supply to 
continuous in transesterification step . 

[0033] 

While ethyleneglycol under condition which * stopping is 
done, with the rectification column removing methanol which 
is formed with reaction in outside the system , making use of 
device which connects ester exchange reactor 1 - 2 to linear 
array itexecutes transesterification . 

temperature of transesterification of first step is 1 80 - 250 deg 
C, preferably 200-240 deg C. 

temperature of transesterification of last step usually with 230 - 

270 deg C, preferably 240-265 deg C, uses 

zinc ,cadmium ,magnesium ,manganese ,cobalt ,calcium ,barium 

or other aliphatic acid salt , carbonate and oxide etc of 

lead ,zinc ,antimony ,germanium as ester exchange catalyst . 



low molecular weight polymer of molecular weight 
approximately 200 - 500 extent is acquired by these 
transesterification . 

Here, low molecular weight polymer production step (a ) 
with, it is step which obtains low molecular weight polymer 
withaforementioned esterification or transesterification . 

[0034] 

As for ethyleneglycol which is induced from dimethyl 
terephthalate , terephthalic acid or ethylene of the virgin 
which is induced from paraxylene as dimethyl terephthalate , 
terephthalic acid or ethyleneglycol whichis a aforementioned 
starting material , dimethyl terephthalate , terephthalic acid , 
bis hydroxyethyl terephthalate or ethyleneglycol or other 
recovery starting material whichrecovers from of course, after 
use PET bottle with methanol disassembly and the 
ethyleneglycol disassembly or other chemical recycling 
method , It utilizes it is possible at least as portion of starting 
material . 

quality of aforementioned recovery starting material must be 
refined to the purity , quality which responds to use 
objective . 

[0035] 

low molecular weight polymer which is acquired next is 
supplied to liquid phase condensation polymerization step of 
the multiple steps . 
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Jfcjggli 250-290 deg C> »£UI* 260-280 
deg C t?fey.E*l* 500~20Ton\ $?$L<I* 
200~30Torr T\ ft*?f£|lga>a$!i£&lS<Z>;gJf 
li 265-300 deg C. H £L<li 275-295 deg C "C 
fcy.EAl* 10~0.ITon\ S?$L<I* 5~0.5TorT 

£ ft £ ft *? S B 0) J5 (5 * ft © ffl fl) £ ft T? * 

[0036] 
[0037] 

tiicx^u>yu=j-ji/*aftiiBi!»«iaLfc»a 

tt»»Lfc*»L *fcliC*Llcx^u>^U=i- 

;UT-^A. y;UTx^Axh^xh+vh\ y 

SiLT J(M50ppm. #£L<I* 13-lOOppnu 5 
lCff£L<l£ 15~70ppm T?fc& 0 

[0038] 



As for condensation polymerization condition , as for reaction 
temperature of condensation polymerization of first step with 
250- 290 deg C, preferably 260-280 deg C, as for pressure 
with 500 - 20 Torr , preferably 200~30Torr , as for 
temperature of condensation polymerization of final step with 
265 - 300 deg C, preferably 275-295 deg C, as for pressure 
they are 10 - 0. 1 Torr , preferably 5~0.5Torr . 

When it executes with 3 steps or more , reaction condition of 
condensation polymerization of intermediate stage is reaction 
condition of above-mentioned first step and condition 
between reaction condition of last step . 

extent of rise of intrinsic viscosity which arrives in each of 
these condensation polymerization step isdistributed in 
smooth is desirable. 

[0036] 

It does condensation polymerization , making use of 
condensation catalyst . 

It can use compound of germanium , antimony , titanium , or 
aluminum , but especially germanium compound or this and 
titanium compound , or germanium compound or this and also 
mixed use of aluminum compound is conducive . 

These compound are added to reaction system as slurry etc of 
powder , aqueous solution , ethyleneglycol solution , 
ethyleneglycol . 

[0037] 

As germanium compound , slurry , crystalline germanium 
dioxide of irregular germanium dioxide , crystalline 
germanium dioxide powder or ethyleneglycol solution which 
the thermal decomposition is done or solution etc which 
ethyleneglycol addition heat treatment isdone is used for 
water in this, but to obtain polyester whichrelates to especially 
this invention , germanium dioxide in water solution , which 
thermal decomposition is done or it is desirable in this to use 
solution which it adds heats ethyleneglycol . 



In addition, you can list to these other things, four germanium 
oxide , germanium hydroxide , oxalic acid germanium , 
germanium chloride , germanium tetraethoxide , germanium 
tetra -n- butoxide , germanium phosphate or other compound . 

When germanium compound is used, amount used 10 - 150 
ppm , preferably 13-100ppm , furthermore is the preferably 
15-70ppm as germanium residual amount in polyester resin . 

[0038] 
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h^V^PtfJU^^-K xK7-n-^Pt: 

JSK**-;u7>*- 
^A. RB^-JU-t-Hj^A* mm=i-^-^-h 

xhP>^^A^cDige^-;Mb^^, MJ> 
y^HI**>, ESK^$>. ^ib^^v. 

>Wb*$>. A>;Mb*$>K*'J^A, A» 
fc^VBTi/t-^A. A77fcf*>i3/< 
;i/k A>^b^>K7>^>. ^$>7ir*^ 

tLro.i-iOppm(DeHlcft4ck5lcaiiof 4o 

[0039] 

7>^>fls£*5i:LTI*. = mt7>**>, 
itK7>5^EX 5B5M7>^ : E>. a^5^7> 

^'JaU-k £i£<b7>^>. ;U7> 
7>^>'fb£$ili. ±^tK'Jt-*<D7>^ : e 

>8??§£LT 50~250ppm (BffiHlCftS^I:: 
[0040] 

*fc % 7JU5--> A<t£tt£LTI;J\ JUtttlc 
I*. ^117^3-^A, Pil7;U5-^A. tttt 
tt»B7JU5^*A. ^Pt°t>87^$-^ 
A. g^TJUS-OA. 7^'J >US$7M^-^ 
A, 7^'J>i7^-OA, 7*J>K7JU£ 
-*A* $J&#K7^-OA, hU^DPBII 

7;u^-OA, fl&7;us-^A, >?x>K7;u 

S-OA. *U*;uB7^5-^Afc£<D*JM? 

t&fls7/U5-^A. *K<b7;i/^-^ 
A, *Kfcttfc7;u5-^A, * -, Jtt<b7;i/5- 
OA. ffi»7;U5-^ A. bmitjus^a* ft 
^r;u^-OA. u>K7Jua~OA. *x*> 

»7JU5-*Afc£a>fcttit*. 7;U^^A> 
h*+Mh\ 7M^x^ Axh*^Mh\ 7/U5- 
OA n-^a#***fh\ 7;U^-^A iso -~Juifs 
*1Mh\ 7JU5"^A n-?MMMh\ 7;UH" 
^A t-^h**YKftJf7;U5-^AT;U3*» 
-f K, 7;U5-OA7-fe^;U7i:h*-k 7JU5 
-OA7-tr^JU7iz : f-k Ti^-OAxf^ 
7-teh7-trr-k 7;i^-^Ax^;uyizh7-tr 
f-hv iso-^P7K+-9--fKftif(7>7^5-^A 
*U-Hb**. MJ^JWUS-^A* h'Jx 



As titanium compound , you can list tetraethyl titanate , 
tetraisopropyl titanate , tetra -n- propyl titanate , tetra -n- butyl 
titanate or other tetraalkyl titanate and hydrolysate , [shuu ] 
conversion titanium , fluoride titanium , hexafluoro potassium 
titanate , hexafluoro titanic acid ammonium , hexafluoro 
cobalt titanate , hexafluoro titanic acid manganese , titanium 
acetoacetonate etc of those partial hydrolysis product , 
titanium acetate , oxalic acid titanyl , oxalic acid titanyl 
ammonium , oxalic acid titanyl sodium , oxalic acid titanyl 
potassium , oxalic acid titanyl calcium , oxalic acid titanyl 
strontium or other oxalic acid titanyl compound , titanium 
trimellitate , titanium sulfate , titanium chloride , titanium 
halide . 

In order to become range of 0.1 - 10 ppm as titanium residual 
amount in produced polymer ,it adds titanium compound . 

[0039] 

As antimony compound , you can list antimony trioxide , 
antimony acetate , antimony tartrate , potassium antimony 
tartrate , antimony oxychloride , antimony glycolate , 
antimony pentoxide , triphenyl antimony etc. 

In order to become range of 50 - 250 ppm as antimony 
residual amount in produced polymer ,it adds antimony 
compound . 

[0040] 

In addition, concretely, aluminum alkoxide , aluminum 
acetylacetonate , aluminum acetyl acetate , aluminum ethyl 
aceto acetate , aluminum ethyl aceto acetate di iso-propoxide 
or other aluminum chelate compound , trimethyl aluminum , 
triethyl aluminum or other organo-aluminum compound and 
these partial hydrolysis product , aluminum oxide etc such as 
aluminum formate , aluminum acetate , basic aluminum 
acetate , propanoic acid aluminum , oxalic acid aluminum , 
aluminum acrylate , aluminum laurate , aluminum stearate , 
aluminum benzoate , trichloroacetic acid aluminum , 
aluminum lactate , aluminum citrate , aluminum salicylate or 
other carbonate , aluminum chloride , aluminum hydroxide , 
hydroxide aluminum chloride , poly aluminum chloride , 
aluminum nitrate , aluminum sulfate , aluminum carbonate , 
aluminum phosphate , phosphonic acid aluminum or other 
inorganic acid salt , aluminum methoxide , aluminum 
ethoxide , aluminum n- propoxide , aluminum iso-propoxide , 
aluminum n- butoxide , aluminum t-butoxide you can list as 
aluminum compound . 
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fb£fl:7Jl/5-^A. tf'JJ&^USx^Afc^ 

7^-^Ajb^^li. £dM*'j7-+<D7;U5 
-^ASISS^LT 5~200ppm (DffiBlCfc<5J: 

[0041] 

7;u*y*Kft^**fctt7JU*'J±H*IMk 
ftfttt* c*i65c*0*ll**a>*^*>il 

tt* 7JU3**-f K«aW*lf 6#i, 
7;u*U*Rfcfttt*fcl47il,*U±a*M<b 

RtLX I~50ppm <D&m\^tez>&5\z%mt 



carbonate , inorganic acid salt and chelate compound among 
these are desirable, furthermore the basic aluminum acetate , 
aluminum lactate , aluminum chloride , aluminum hydroxide , 
hydroxide aluminum chloride , poly aluminum chloride and 
aluminum acetylacetonate especially are desirable even 
among these. 

In order to become range of 5 - 200 ppm as aluminum 
residual amount in produced polymer ,it adds aluminum 
compound . 

[0041] 

In addition, it is possible to jointly use alkali metal compound 
or alkaline earth metal compound at time ofproducing 
polyester of this invention . 

As for alkali metal compound or alkaline earth metal 
compound , acetate or other carbonate , alkoxide etc of these 
element is listed, is added to reaction system as powder , 
aqueous solution , ethyleneglycol solution etc. 

In order to become range of I - 50 ppm in produced polymer 
remain andothers as residual amount of element , it adds 
alkali metal compound or alkaline earth metal compound . 



#4. 

[0042] 



;u> U>i$MJx^uxx^;u. 'J>KHJ:?^u 
xxfJk 'J>i£MJ?x--;uxx^u. u>lte 
y^juxfik yvKv^uxxx M> 

SU>», ffUVKhU^^xx^f^U, ffi'J 
>itHJx^;uxx^u, &'J>6£MJ:^uxx 

**JI/*X*>&V>*jU* >*JU*X* 

>8v7i-;k ?xz:ji,*X*>i£v^U % ? 
x:iJU*X*>&vx*n,, ^xx;U7txX*>S 



It can add aforementioned catalyst compound , with step of 
option ofaforementioned polyester producing reaction step . 

[0042] 

In addition, various phosphorus compound can be used as 
stabilizer . 

You can list phosphoric acid , phosphorous acid and those 
derivative , phosphonic acid compound , phosphinic acid 
compound , phosphine oxide compound , phosphinic acid 
compound , phosphinous acid compound , phosphine 
compound etc as phosphorus compound which is used with 
this invention . 

It is possible to use, these with such as phosphoric acid , 
trimethyl phosphate ester , triethylphosphate ester , tributyl 
phosphate ester , phosphoric acid tri phenyl ester , 
monomethyl phosphate ester , dimethylphosphate ester , 
monobutyl phosphate ester , dibutyl phosphate ester , 
phosphorous acid , trimethyl phosphite ester , triethyl 
phosphite ester , tributyl phosphite ester , dimethyl 
methylphosphonate , diphenyl methylphosphonate , dimethyl 
phenylphosphonate , diethyl phenyl phosphonate , diphenyl 
phenylphosphonate , benzyl phosphonic acid dimethyl , 
benzyl phosphonic acid diethyl , diphenylphosphine acid , 
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?x~ Jl,7fvX^>K, ?x 

v7i- ju*x;7*>;f*iMh\ hy?xx;u* 

JBLT*«fc<. *fc 2 «»±* #fflLrt *l^ 0 
T I-lOOOppmCDttHIC^iiaiClMBO^JX 

[0043] 

yxxxjui, y-f xj:y7K+i=»us**tr** 



[0044] 

i»Ea>*»»ttdjKuxxT-;ua>aiHttatt 

ffl*lc«fcoT0riaa>aiRttaic-r«^i:A<T?# 
0.55-0.90dl/g -Cft4Ct3&<»*U^ 0 



<fcy»*L<i* o.«M).85di/g -e*y,*6ic»* 

L<li 0.65-0.80dl/g (D^ffl-CfeSo 
[0045] 

#ijxX7JUD?y?<0»JKH:, 5/'J>y-SL ft 
SL «tt*fciiJi¥35:tttt*a)«*L"Cti*<. 

^(D^fcJ&gli.S^ L5~5mnu tf *L<tt 
1.6~4.5mnK £bK#$L<l£ 1 .8-4. Omm CO 

1.5~4mm,gli 1.5-4 mm aSt?fc40)A<llffl 

<d M-2.0 ft % fik'Mft^a*<¥^a^aa) 0.7 



diphenylphosphine acid methyl , diphenylphosphine phenyl 
oxide , phenyl phosphinic acid , phenyl phosphinic acid 
methyl , phenyl phosphinic acid phenyl , diphenylphosphine 
oxide , methyl diphenylphosphine oxide , triphenyl phosphine 
oxide with alone as the embodiment , in addition to jointly use 
2 kinds or more is possible. 



In order to become range of 1 - 1000 ppm as phosphorus 
residual amount in produced polymer ,it can add phosphorus 
compound , with step of option of theafore mentioned 
polyester producing reaction step . 

[0043] 

From aforementioned final polycondensation reactor molten 
polyester which is acquired, from the die extrusion being done 
in underwater, while in system , or the atmosphere which it 
cuts off at underwater extrusion after being done, atonce 
cooling with cooling water is done making into a chip with 
such as system whichit cuts off. 

Here, melt condensation polymerization step (b ) with, from 
after low molecular weight polymer production step (a ) 
ending, it is to the step which molten polyester which 
discharges via die from final melt condensation 
polymerization reaction vessel making into a chip is done, is 
possible to include silo or other melt condensation 
polymerization chip storage device . 

[0044] 

With application it can designate intrinsic viscosity of 
aforementioned melt condensation polymerization polyester 
as desired intrinsic viscosity , but they are 0.55 - 0.90 dl/g , it 
is desirable . 

With more preferably 0.60-0. 85dl/g , furthermore it is a range 
of preferably 0.65-0.80dl/g . 

[0045] 

geometry of chip of polyester , cylinder type, is good 
rectangular type , spherical shape or flat platelet or other 
whichever, average particle diameter usually 1.5-5 mm , 
preferably 1 .6-4.5mm , furthermore is rangeof preferably 
I.8~4.0mm . 

In case of for example cylinder type, as for length as for 1 .5 - 
4 mm , diametersfact that they are 1.5-4 mm extent is 
practical . 

In case of spherical particle , maximum particle diameter fact 
that 1 . 1 - 2.0 times , minimum particle diameter of the 
average particle diameter are 0.7 times or more of average 
particle diameter is practical . 
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?VZ? (DWM.lt l0^30mg/fi<DfiSffl*<H 
[0046] 

C tLtzm£.TtW(2)~(5)<D<Pte<t±-'0. 
N ^ l.0(ppm)(2) 



In addition, weight of chip 10 - 30 mg / range is practical . 
[0046] 

In addition, when content of content , silicon of content , 
magnesium of the sodium in cooling water of making into a 
chip step and content of calcium isdesignated as N, M, S, C 
respectively, it is desirable to do making into a chip of melt 
condensation polymerization polyester , to satisfy everything 
description below (2) - at least one , of (5) to be desirable. 

N * 1.0 (ppm) (2) 



M 




O. 5(ppm) 


(3) 


M 


<= 


0.5 (ppm ) 


(3) 


S 


<^ 


2. O(ppm) 


(4) 


s 


<= 


2.0 (ppm ) 


(4) 


c 




1. O(ppm) 


(5) 


c 


<= 


1.0 (ppm) 


(5) 



[0047] 

it. zfoo^m^itSfytft^x.*^)^ 

[0048] 

tztf'J^T.TMt. *i&3Xg(c)fc£lM;J:&te 
<7)@ffl*£Xff(0I^Hb;fv5o 



[0049] 

it. zo^oizLxm^htz^mm^t^)^ 

^-r@tgS^lcfit$*L^miI207tCijxXx^ 
It. *%&15XT*tzit%.5.TibZ>Wt*m 
%Ztzit*m^tt7£V£1ixn®%T\z}$ 
l^X. 100-2I0 deg C (DSJgT* l~5 B#Pb%UL 



[0047] 

When aforementioned condition cooling water which comes 
off is used, these metal-containing compound deposit in 
polyester chip surface , crystallization rate of polyester of 
final whichis acquired becomes quick, in addition fluctuation 
large very andis not desirable. 

[0048] 

polyester which passes aforementioned melt condensation 
polymerization step (b ) aforementionedway water treatment 
step (c ) or is sent to solid phase polymerization step (f ) of 
postscript. 

[0049] 

film or other like interior surface of heat resistant container 
for low flavor beverage and metal can for beverage when low 
acetaldehyde content and low cyclic trimer content it is 
required, the melt condensation polymerization polyester 
which it acquires in this way is done solid phase 
polymerization . 

Aforementioned polyester solid phase polymerization is done 
with method of the prior public knowledge . 

First aforementioned polyester which is offered to solid phase 
polymerization is done l- 5 hours heating with temperature of 
100 - 210 deg C in under under the inert gas or under or water 
vapor or water vapor-containing inert gas atmosphere 



Page 21 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003306540A 



2003-10-31 



190-230 deg C COSST* 1-30 BSRlKDSfgM^ 



7fc*&*»3ig(c)(D*»3a«a>*i»* 

[0050] 

o^lcg3IE(D)§l!!ia$g^Xg(b)^@ffla^X 

a(f)i-«kor»6*ifc*'jxxTr;ni % 

±C«*&»ft*£IBjtr«*:&l::. 

a(c)icfeL^-c«*^««*ifea«ias*6. 

[0051] 

*B<D#yxxTji^^***«ft*fctt 
mmmmtLxit s #~2 am. »*uri 10 » 

-I BRSh £blC#£L<l* 30 #-10 mHX\ 7K 
OaStLTI* 20-180 deg C. L<IS 
40-150 deg C\ ££>l3«F£L<li 50-120 deg C V 

[0052] 



[0053] 



vacuum , preparatory crystallization . 

Next under inert gas atmosphere or under vacuum solid phase 
polymerization of 1 - 30 hour isdone with temperature of 1 90 
- 230 deg C. 

Here, solid phase polymerization step (f ) with, it is step to 
viewer- proximal of water treatment device of water treatment 
step (c ) from after making into a chip step ending, is possible 
to include the silo or other solid phase-polymerized chips 
storage device . 

[0050] 

Next aforementioned melt condensation polymerization step 
(b ) and cyclic trimer or other oligomers when forming 
depositingin mold interior surface , and exhaust port , exhaust 
pipe etc of gas of mold in order toprevent mold fouling etc 
which it occurs, condensation catalyst inactivating treatment it 
does the polyester which is acquired with solid phase 
polymerization step (f ), in water treatment step (c ). 

As catalyst inactivating treatment method of polyester , water 
and water vapor or water vapor contentvapor and method 
which contact process is done can list polyester chip after 
melt condensation polymerization and after solid phase 
condensation polymerization . 

[0051] 

Aforementioned polyester chip water and water vapor or 
water vapor contentvapor and method which contact process 
is done is expressed next. 

As contact process method of water, dampen * * you can list 
to underwater method and method etc which pours water on 
on chip with shower . 

As process time 5 min -2day , preferably 10 min - I day , 
furthermore with preferably 30 min -10 hours , 20 - 1 80 deg 
C, preferably 40-150 deg C, furthermore it is a preferably 
50-120 deg C as temperature of water. 



[0052] 

method which below does water treatment in industrially is 
illustrated, butit is not something which is limited in this. 

In addition processing method does not become inconvenient 
with whichever of continuous method , batch system . In 
order to do in industrially , continuous method is more 
desirable. 

[0053] 

As hot water treatment method , dampen * * you can list to 
underwater method and method etc which pours water on on 
chip with the shower . 
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temtifffitLTl* 5 #-2 BI0k »*L<li 10 # 
-1 BHL £bK# £L<li 30 #-10 B#RfjT\ * 
CDSJttLTIi 20-180 deg C\ #£L<I* 
40-150 deg C. £ bl-#£L<l£ 50-1 20 deg C V 

[0054] 



[0055] 

jKyxx-rjucD^^saa^sc-c^fta-r* 

7K l JxxTii/a>^^*±»«fcyaitA4t. *® 

[0056] 

+ l3#ft"r*|lgA< I~25//m<&&iF-(Dffl»£ 
X.th'J^A^tlJ N.T?*v^ACD^ 

S £Lfc*§£, TB(5M9)<D'>£<fc*-- 



As process time 5 min -2day , preferably 10 min -1 day , 
furthermore with preferably 30 min -10 hours ,20- 180 deg 
C, preferably 40-1 50 deg C, furthermore it is a preferably 
50-1 20 deg C as temperature of water. 

[0054] 

method which below does water treatment in industrially is 
illustrated, butit is not something which is limited in this. 

In addition processing method does not become inconvenient 
with whichever of continuous method , batch system . In 
order to do in industrially , continuous method is more 
desirable. 

[0055] 

When water treatment it does chip of polyester with batch 
system , you canlist treatment tank of silo type . 

Namely chip of polyester is accepted to silo with batch system 
and water treatment is done. 

When water treatment it does chip of polyester with 
continuous method , itaccepts chip of continual or 
intermittently polyester to treatment tank of column type from 
upper part , water treatment is possible. 

[0056] 

With when water treatment method is continuous method and 
with when it is a batch system , when the particle diameter 
which exists in water which is introduced from outside the 
system the number of particle of 1 - 25;mu m content of X, 
sodium content of N, magnesium content C of M, calcium , 
content of silicon isdesignated as S, Description below (5) - 
satisfying at least one , preferably everything of (9), it 
isdesirable to do water treatment . 



1 
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<; 


50000 


(l/10m 
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<= 
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<= 
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<; 


1. 0 


(ppm) 






(6) 


0. 00 1 


<= 
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<= 
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0. 5 


(ppm) 






(7) 
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0. 01 




s 




2. 0 


(ppm) 






(9) 


0.01 


<= 


s 


<= 


2.0 


(ppm) 


(9) 



[0057] 

A. ?n->'7A. mmo-sns. 
[0058] 

KTFI-fcflJSKffll^ l~25**m 0tlT 
£ 1-50000 fi/lOml 

*+<D»T-»$ 50000 fi/lOml HTI::?6*& 

US 1-25 Jim (Dtt^fl)*** 
£ 1-50000 fl/lOml dl" £C<t/><#£U^ 



aa*a*<&aaa«*<*if&*i*. 

ai&aa*a. 'W?4)v*-ii*. 
ju*-#jta>aa»»#aLTi*<&o 

^fc^^^-fiu^-^at^aaaatffctitfa 

*L<I* 10-70/* nn£blC#£L<li 15-40 /im 



[0057] 

oxide and hydroxide or other metal-containing substance 
which are called scale by setting the any of content of 
underwater particle number , sodium , magnesium , calcium , 
silicon which is introducedinto water treatment tank to 
above-mentioned range, in treated water floatingand 
precipitating, furthermore deposit in treatment tank wall and 
pipe wall, this in polyester chip deposits and permeates, 
crystallization when formingis promoted, It becomes bottle 
where transparency is bad it prevents , it ispossible . 

[0058] 

It uses for water treatment below, particle of particle diameter 
l~25;mu m 1 - 50000/ 10 ml method which obtains water 
which is included isillustrated. 

Until industrial water or other natural water is supplied to 
treatment tank as method whichdesignates underwater number 
of particles as 50000 / 10 ml or less , device whichremoves 
particle at least 1 places or more of step is installed. 

From recovery mouth of water of preferably natural world , 
before from the treatment tank , treatment tank which was 
inscribed, until treatment apparatus which such as pipe , fine 
removal apparatus which for second time resets water which 
wastewater is done to treatment tank includes attached facility 
which is necessary for water treatment the device which 
removes particle between is installed, particle content of 
theunderwater, particle diameter I ~25;mu m which is 
supplied to treatment apparatus isdesignated as I - 50000 / 10 
ml , it is desirable . 

You can list filtration device , membrane filtration device , 
precipitation tank , centrifuge , foam associated processor etc 
as device which removes particle . 

If it is a for example filtration device , you can list belt filter 
system , bag filter system , cartridge filter system , screen 
filter system , centrifugal filtration system or other filtration 
apparatus as system . 

Even among them to do in continuous , filtration apparatus of 
belt filter system , centrifugal filtration system , bag filter 
system , screen filter system issuitable. 

In addition if it is a filtration apparatus of belt filter system , 
you can list paper , metal , fabric etcas filter material . 

In addition in order to flow removal of particle and treated 
water efficiently, size of eye of filter 5 - I00;mu m , 
preferably 10~70;mu m , furthermore preferably 15~40;mu m 
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[0059] 
[0060] 

50-150 deg C\ #£L<I* 50-1 10 deg C OSS 

$u-h ik g ay.*»fttLr o.5 g ja±o>«T* 

*tdiStt*1*Tatt#»Jx* 

[0061] 

ccd. gxx7jua>??:?£*ffft£G>fStt 

li.9*l05fflh2BIHUtt£L<tt 20#BJ~io 
[0062] 

fcli*»ft**#xta>»*«ia*x*ttic 

[0063] 

TKUxx^fJKD^^/^^^ar^JRSlt 
■*"3St3ft#Uxx-T;u<D^^S*^P^5Ht 

#x«M&u***a*fffc3. 

[0064] 

7HyxxxiUO>^^*il«ttlc*3ISftttt«i 

aa-r6«^(*«sa>fta3S«icii«r-att 

7K'jX^U>xU^U-K$±gp<fcyS(tAtL, 



is good. 
[0059] 

In addition until underwater sodium from outside the system 
and in order todecrease magnesium , calcium , silicon in 
aforementioned range, industrial water is sentto treatment 
tank , device which with step at least removes the sodium and 
magnesium , calcium , silicon 1 places or more is installed. 

In addition, in order to remove silicon dioxide and 
aluminosilicate or other clay mineral which havebecome 
particle , filter is installed. 

You can list ion-exchanger tower , ultrafiltration device etc as 
device which removes sodium and magnesium , calcium , 
silicon. 

[0060] 

In addition when chip and water vapor or steam-containing 
gas of polyester contacting, it treats, it supplies at quantity of 
0.5 g or more with water vapor or steam-containing gas or 
water vapor content air of temperature of 50 - 1 50 deg C, 
preferably 50-1 10 deg C as preferably particulate 
polyethylene terephthalate per kg , water vapor , or exists and 
particulate polyethylene terephthalate and water vapor 
contacts. 

[0061] 

Contact with chip and water vapor of this, polyester is done 
usually 10 min ~2day , preferably 20 min -10 hours . 



[0062] 

particulate polyethylene terephthalate and method which does 
contact process of water vapor or steam-containing gas in 
industrially is illustrated below, but it is not something which 
islimited in this. 

In addition processing method does not become inconvenient 
with whichever of continuous method , batch system . 

[0063] 

When water vapor and contact process are done with batch 
system , treatment apparatus of the silo type can list chip of 
polyester . 

Namely chip of polyester is accepted to silo , with the batch 
system , water vapor or steam-containing gas is supplied and 
contact process is done. 

[0064] 

When water vapor and contact process it does chip of 
polyester in the continuous , with continuation it accepts 
particulate polyethylene terephthalate to treatment apparatus 
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[0065] 



[0066] 

^<D»»l*a«^&*i*#yxx^<Dfc 

[0067] 

[0068] 
[0069] 

Ojft, **iIi(c)T?*i**lfc# , JiXf 

^6#6*i4a»f*a>isafcas*#«). -t 

l»fii:«fcy»btifc#»Jxxf;k 
#U75K«i&«Mt. tf U7-fc*-JHMM» 

[0070] 

75K»as«»tt, 'KU7-b»-^aaas«» 



of the column type from upper part , continuous feed does 
water vapor with laminar flow and or countercurrent water 
vapor and contact process is possible. 

[0065] 

As though it is a description above, when it treated with water 
or water vapor , dewatering it does particulate polyethylene 
terephthalate , with for example vibrating sieve , Simon cutter 
or other water cutting apparatus , transports to according to 
need following drying process . 

[0066] 

Water or water vapor and as for drying chip of polyester 
which contact process is done drying of polyester which 
usually, is used can beused. 

chip of polyester is supplied from upper part as method 
whichis dried in continuous , gas permeation is done gas 
permeation dryer of hopper type whichis usually used dry gas 
from bottom . 

[0067] 

While gas permeation doing dry gas under atmospheric 
pressure , as dryer which isdried with batch system it is 
possible to dry. 

It does not become inconvenient even with atmospheric air as 
dry gas . dry nitrogen , dry air is desirable from point which 
prevents molecular weight decrease with hydrolysis and 
thermooxidative decomposition of polyester . 

[0068] 

Here, water treatment step (c ) with, it is step to chip cooling 
after dryingfrom treatment apparatus which does contact 
process of water, is possible toinclude silo or other chip 
storage device . 

[0069] 

In order next, hastens crystallization rate of molded article 
which is acquired from polyester which was treated with 
water treatment step (c ), to hold down thefluctuation, 
aforementioned way as for polyester which is acquiredwith 
polyester , or melt condensation polymerization and continues 
to this solid phase polymerization which areacquired with 
melt condensation polymerization , with water treatment step 
after treating, Among polyolefln resin member , polyamide 
resin member , polyacetal resin member at least member and 
contact process of any 1 kind it isdone with chip form . 

[0070] 

Inside space where among aforementioned polyolefln resin 
member , polyamide resin member , polyacetal resin member 
member of the any I kind exists at least polyester as method 
which among polyolefln resin member , polyamide resin 
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[0071] 

cct\ fSttffiSxS(d)tli. *jfi3xg(c)ll 

I*. 

[0072] 

So 



*fcC*lbO!>»IIBl*ISi 
[0073] 

^IfiWlcte^TfflL^tiiJH'Jx^uvSttllB 
fci/ctt, «*tf * x^uxDJ&aa^** x^ 

b>ir, ^□t°U>, >-l % 3-^;U^>-I . 
^-t>-Ut*>-1 «0>ftXfit 2-20 gftaffi 

7^'J;H£xXt l ;u. ^^'Jil/gxxfJ^(D 



member , polyacetal resin member the contact process is done 
at least in member of any 1 kind , polyester itcollides contacts 
aforementioned member to be desirable,concrete, 
immediately after melt condensation polymerization of for 
example polyester or immediatelyafter solid phase 
polymerization , in addition, When being filled to vessel for 
transport with transport step as product of polyester etc or 
when discharging from same vessel ,in addition, at time of 
molding machine throwing with molding step of the 
polyester , such as among aforementioned polyolefin resin 
member , polyamide resin member , polyacetal resin member 
it designates magnetic part or other portion of pipe , silo , 
magnet catcher for pipe , gravity transport of pneumatic 
transport in as resin of any 1 kind at least, or sticks 
aforementioned resin film , sheet , molded article etc?, Or, 
aforementioned thermoplastic resin lining is done when, or 
you can list method which installs rod , platelet or net or other 
aforementioned thermoplastic resin member inside 
aforementioned transport line such as doing, transports 
polyester . 

contact time of aforementioned member of polyester , of 
usually, is the short time 0.01 second -several minutes 
extent , but among aforementioned polyolefin resin , 
polyamide resin , polyacetal resin resin of the any 1 kind trace 
amount can be combined at least in polyester . 

[0071] 

Here, contact process step (d ) with, from after water 
treatment step (c ) ending, it is to the viewer-proximal of 
removal process (e ), such as fine is possible to include silo or 
other chip storage device . 

[0072] 

Regarding to this invention, polyethylene resin , 
polypropylene resin , or the;al -olefin you can list the resin as 
polyolefin resin which is used. 

In addition with crystalline or you are not concerned these 
resin with amorphous . 

[0073] 

Regarding to this invention, homopolymer , ethylene of for 
example ethylene and other;al of the propylene , butene -1,3 
-methyl butene - I, pentene -1,4- methylpentene -1, hexene 
-1, octene -1 , decene - lor other carbon number 2~20extent 
you can list copolymer etc of derivative , styrene or other 
styrenic hydrocarbon , glycidyl acrylate , glycidyl 
methacrylate or other unsaturated epoxy compound or other 
vinyl compound of -olefin and vinyl acetate , vinyl chloride , 
acrylic acid , methacrylic acid or other unsaturated carboxylic 
acid , acrylic acid ester , methacrylic acid ester or other 
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>-i fta£<*.x^u>-^*-tr>-i *a£ft, 

x^ita^it, x*u>-7$'jjuk*b£(** 

x^U>-*$^'J;Ui£*a£#:. x^U>-7£'J 

;ui£x^;ufta£f*«<Dx^u>£$8M/><^ 

[0074] 

•tr>-u^x>-ux-tr>-i 2^20 

fcfx/K T^))lM. tWJ^M. TW)lMT. 
xMb^tO^fi^tt. fc£lM*^*-*vX 

[0075] 

-1 . 3-^;U^r>-l „ / <>T'>-U ^*-fe>-U 
^x>-U-rir>-l ^CD^*^2-20HJga)ffe 



>x>-l *?4a^«:.4->^;u^>x>-l t 
C 2 ~C I8 (Dtf^U^-O^CDfta^^^CD^'jy 

[0076] 



unsaturated carboxylic acid as polyethylene resin which is 
used. 



Concretely, for example ultralow & low * you can list 
ethylene homopolymer , ethylene -propylene copolymer , 
ethylene -butene -1 copolymer , ethylene -4- methylpentene 
-1 copolymer , ethylene -hexene -1 copolymer , ethylene 
-octene - I copolymer , ethylene-vinyl acetate copolymer , 
ethylene-acrylic acid copolymer , ethylene -methacrylic acid 
copolymer , ethylene -ethyl acrylate copolymer or other 
ethylene type resin of the(branched or straight chain ) such as 
medium *high density polyethylene . 

[0074] 

In addition regarding to this invention, homopolymer , 
propylene of for example propylene and theother;al of 
ethylene , butene -1,3 -methyl butene - 1 , pentene -1,4- 
methylpentene -1, hexene -1, octene -1, decene - lor other 
carbon number 2~20extent you can list of -olefin and vinyl 
acetate , vinyl chloride , acrylic acid , methacrylic acid , 
acrylic acid ester , methacrylic acid ester , styrene or other 
vinyl compound copolymer , or copolymer etc of hexadiene , 
octadiene , decadiene , dicyclopentadiene or other diene as 
polypropylene resin which is used. 

Concretely, for example propylene homopolymer (atactic , 
isotactic , syndiotactic polypropylene ), you can list propylene 
-ethylene copolymer , propylene -ethylene -butene 
-1 copolymer or other propylene type resin . 



[0075] 



lor 



In addition regarding to this invention, 4 -methylpentene 
other carbon number 2~-8extent the;al -olefin those;al of 
homopolymer , -olefin and other;al of ethylene , propylene , 
butene -1,3 -methyl butene - 1 , pentene - 1 , hexene - 1 , octene 
-I, decene - lor other carbon number 2~20extent -olefin you 
can list the copolymer etc the;al which is used -olefin as 
resin . 

Concretely, you can list for example butene -1 homopolymer , 
butene - I- ethylene copolymer , butene -1- propylene 
copolymer or other polybutene resin and 4 -methylpentene 
-1 homopolymer , 4- methylpentene -1 and the;al of 
C<sub>2</sub>~C<sub>18</sub> -olefin copolymer or other 
poly methylpentene type resin , etc. 

[0076] 

In addition, regarding to this invention, for example 
butyrolactam , ;de -valerolactam , the;ep -caprolactam , 
enantic lactam , the;oa -laurolactam or other lactam polymer , 
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^■J7-b^-;u^^a^«:i:LTIi. 
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[0078] 
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[0079] 
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hexamethylene diamine , nonamethylene diamine , 
decamethylene diamine , dodecamethylene diamine , 
undecamethylene diamine , 2,2,4- of polymer , 
6-aminocaproic acid , 1 1 - amino undecanoic acid , 12- amino 
dodecanoic acid or other amino carboxylic acid or 2, 4 and 4 
-trimethyl hexamethylene diamine or other aliphatic diamine , 
1,3- or 1,4- bis you can list condensation polymer , and these 
copolymer etc of (aminomethyl ) cyclohexane , bis (p- amino 
cyclohexyl methane ) or other alicyclic diamine , m- or p- 
xylylene diamine or other aromatic diamine or other diamine 
unit and glutaric acid , adipic acid , suberic acid , sebacic acid 
or other aliphatic dicarboxylic acid , cyclohexane dicarboxylic 
acid or other alicyclic dicarboxylic acid , terephthalic acid , 
isophthalic acid or other aromatic dicarboxylic acid or other 
dicarboxylic acid unit as polyamide resin which is used, 
concretely, can list the for example nylon 4, nylon 6 , nylon 7, 
nylon 8, nylon 9, nylon 1 1 , nylon 12, nylon 66 , nylon 6 9, 
nylon 610 , nylon 6 11, nylon 612 , nylon 6T , nylon 61 , 
nylon MXD6, nylon 6 /MXD6, nylon MXD6/MXD1, nylon 6 
/66, nylon 6/610, nylon 6 /12, nylon 6 /6T, nylon 61 /6T etc. 



In addition with crystalline or you are not concerned these 
resin with amorphous . 

[0077] 

In addition, regarding to this invention, you can list for 
example polyacetal homopolymer or copolymer as the 
polyacetal resin which is used. 

As polyacetal homopolymer , density which was measured 
due to measurement method of the ASTM -D792 melt flow 
ratio (MFR ) which was measured with 190 deg C, load 
2160g due to the measurement method of 1 .40 - 1 .42 g/cm 
<sup>3</sup>, ASTM D-1238, polyacetal of range of 0.5 - 50 
g/10 min isdesirable. 

[0078] 

In addition, as polyacetal copolymer , density which was 
measured due to the measurement method of ASTM -D792 
melt flow ratio (MFR ) which was measured with 190 deg C, 
load 2160g due to measurement method of 1.38 - 1.43 g/cm 
<sup>3</sup>, ASTM D-1238, polyacetal copolymer of 
range of 0.4- 50 g/10 min is desirable. 

As these copolymer component , you can list ethylene oxide 
and cyclic ether . 

[0079] 

In addition, regarding to this invention, proportion to 
polyester of theaforementioned thermoplastic resin which is 
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0.lppb~50000ppm s S? £ L < I* 
0.3ppb~10000ppm . «fc U » £ L < I* 
0.5ppb~I00ppm . $ b C: £ L < II 
l.Oppb-lppm, ftlZff^lXli l.0ppb~45ppb T* 

IS£S*>< o.ippb jsa<ti£®*< 
£fc sooooppm £fia.4*t£tt* £S<tagj&< 

yrts*a>a*i*<4i:fcy . *fc*^faE»»ffl 

*>-MMfe0>J|ft» 50000ppm ^S^^^a 
TiE«<f K#*«^prtt-e. «*HE<D***U 3 

[0080] 

(cm 2 )^. *fi*mafcya)i»BiKyixTiKD 



used O.l ppb ~50000ppm , preferably 0.3ppb -lOOOOppm , 
more preferably 0.5ppb -lOOppm , furthermore is preferably 
l.Oppb -I ppm , particularly preferably l.Oppb ~45ppb . 



When compounded amount is under O.l ppb , crystallization 
rate becomes very slow,because crystallization of mouth part 
of hollow molded article becomes insufficient , when cycle 
thyme is made short, because shrinkage of mouth part is not 
settledinside specification value range, becomes capping 
deficiency , in addition, heat resistance hollow molded article 
thesoiling of drawing heat-set mold which forms is extreme, 
When it tries to obtain transparent hollow molded article it 
must clean mold in frequent . 

In addition when it exceeds 50000 ppm , crystallization rate 
becomes quick, the crystallization of mouth part of hollow 
molded article becomes excessive , because of thisbecause 
contraction shrinkage of mouth part is not settled inside 
specification value range, becomes capping deficiency and a 
leak of contents occurs, in addition premolded article for 
hollow molded article does whitening , because of this normal 
drawing becomes impossible . 

In addition, in case of sheet , when it exceeds 50000 ppm , the 
transparency becomes very bad, in addition also stretching 
property becoming bad and normal drawing being 
impossible , uneven thickness is large, only drawn film where 
transparency is bad it can acquire. 

[0080] 

In addition, with manufacturing method of polyester of this 
invention , polyester among polyolefin resin member , 
polyamide resin member , polyacetal resin member at least 
surface area of member of any one kind (cm <sup>2</sup> ) 
with, the treated amount of aforementioned polyester of per 
unit time (ton/hr ) with ratio A, contact process does to satisfy 
below-mentioned Formula (I), it isdesirable . 



A 




CHtriHgs»(7)S®W(cm2)] /c*fi«iaafcya>7K'jx^;Ko«ia«(h>/^)] 


A 




{surface area of aforementioned member (cm&It;SP>2&!t;/SP> )} / {treated amount of polyester of per 
unit time (ton/hr )} 






10 ~ 5000 














( 


1) 










10-5000 
















I) 







[0081] 

fe^'jx7,i i ;KDavas(h>/B#)cDhb a i*. » 

£L<te 12-4000. £blC»*L<f* 15-3000 



[0081] 

surface area of aforementioned member (cm <sup>2</sup> ) 
with ratio A of the treated amount (ton/hr ) of aforementioned 
polyester of per unit time preferably 12-4000, furthermore is 
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[0082] 

(Dttftl^oT. ttEBRrflttttttm^'Ky 
^'Jx^T-jU^-y^liaitLfcttffi^. flUEO 

ttttffia**ifc* i Jx^T'ji,^^tad*tL 

co«fc5teS^ttffi0)7Kyxxf-^b»b*i 

tzf&Mm*. *<Dna<basa<#*ic^<fcy 
Wry, *fc*a>«*a>*ii4«#*ic*s< 



preferably 15-3000. 

When surface area of aforementioned member (cm 
<sup>2</sup> ) with ratio A of treated amount (ton/hr ) of 
aforementioned polyester of per unit time is under 10, when 
compounded amount of aforementioned thermoplastic resin to 
polyester decreases,simultaneousIy, content of fine granule 
body from aforementioned member increases, because of this 
crystallization rate of molded article which isacquired 
unsatisfactory , and fluctuation becomes large. 

And crystallization of mouth part of hollow molded article 
becomes unsatisfactory , because ofthis because shrinkage of 
mouth part is not settled inside specification value 
range,capping defect occurs. 

In addition when surface area of aforementioned member (cm 
<sup>2</sup> ) with theratio A of treated amount (ton/hr ) of 
aforementioned polyester of per unit time exceeds 5000, 
compounded amount of aforementioned thermoplastic resin to 
polyester becomes excessive , at same time fluctuation of 
compounded amount becomesvery large. 

Because of this crystallization rate of molded article which is 
acquired becomesquick, at same time fluctuation becomes 
very large. 

And crystallization of mouth part of hollow molded article 
becomes excessive , because ofthis because shrinkage of 
mouth part is not settled inside specification value 
range,becomes capping deficiency of mouth part and a leak of 
contents occurs, inaddition premolded article for hollow 
molding does whitening , because of this the normal drawing 
becomes impossible . 

[0082] 

When contact process it does member and polyester which 
consist of theaforementioned thermoplastic resin , as for 
aforementioned thermoplastic resin it is desirableto exist with 
state which deposits in surface of polyester chip , butwhen 
polyester chip colliding to aforementioned member , when 
impact force and contacting, with pressure bonding force or 
other size , or with impact resistance and peel resistance or 
other property of theaforementioned thermoplastic resin part 
material, With state where aforementioned thermoplastic resin 
part material does notdeposit in polyester chip , namely 
polyester chip with state which becomesindependent, there 
are also some which become state which the polyester chip 
which aforementioned contact process is done is mixed. 

As for molded article which is acquired from polyester of this 
kind of mixed state , crystallization rate becomes very too 
quick, in addition fluctuation of velocity becomes very large. 

In case of premolded article for hollow molded article , this 
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whitening and mottling of the transparency are terrible, 
normal drawing being impossible , uneven thickness is 
!arge,only hollow molded article where transparency is bad it 
can acquire. 

In addition usually it exists as microscopic fine grain , but 
when time with the state where average particle diameter 
approximately becomes independent with polyester chip with 
grain of size of 0.5 - several mm and form of themassive body 
in polyester which aforementioned contact process is done 
itexists together it is. 

In this kind of case, aforementioned thermoplastic resin 
becomes foreign matter in molded article which is acquired, 
as a result, uneven thickness , void , whitening or other 
deficiency becomes very manyin molded article which is 
acquired. 

Therefore, becoming independent with polyester chip , fine 
granule body of theaforementioned thermoplastic resin which 
exists, it removes grain and themassive body before forming, 
it is desirable . 

[0083] 

In addition in order postscript to do, polyester depends on also 
the manufacturing method , but approximately 100 ppm ~ 
divisor weight % we to contain the fine and film of polyester 
chip and same composition , furthermore as forthis kind of 
fine etc not being in polyester chip to exist with uniformly 
mixed state and maldistribution we have done, with those 
properties , To crystallization rate and transparency of molded 
article which it acquires adverse effect such as is given are 
times when it becomes problem . 

[0084] 

Therefore, as for manufacturing method of polyester of this 
invention , terephthalic acid or ester-forming derivative and, 
mainly mainly ethyleneglycol or low molecular weight 
polymer production step which ester-forming derivative 
esterification or transesterification is done (a ), melt 
condensation polymerization step which low molecular 
weight polymer which is acquired withaforementioned low 
molecular weight polymer production step melt condensation 
polymerization is done (b ), polyester which isacquired with 
aforementioned melt condensation polymerization step water 
and contact process the water treatment step which is done 
(c ), With manufacturing method of polyester which polyester 
which is acquired with theaforementioned water treatment 
step among polyolefin resin member , polyamide resin 
member , polyacetal resin member at least member and 
contact process step which contact process of any one kind is 
done (d ), includes removal process (e ) such as fine which 
removes fine and/or film from polyester which is 
acquiredwith aforementioned contact process step and makes 
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feature, Such as member and polyester which contact process 
is done aforementioned fine which consists of aforementioned 
thermoplastic resin with removal process it issomething 
which solves above-mentioned problem it treats (d ) with. 

[0085] 

In addition as for manufacturing method of polyester of this 
invention , terephthalic acid or ester- forming derivative and, 
mainly mainly ethyleneglycol or low molecular weight 
polymer production step which ester-forming derivative 
esterification or transesterification is done (a ), melt 
condensation polymerization step which low molecular 
weight polymer which is acquired withaforementioned low 
molecular weight polymer production step melt condensation 
polymerization is done (b ), solid phase polymerization step 
which the polyester which is acquired with aforementioned 
melt condensation polymerization step solid phase 
condensation polymerization isdone (f ), With manufacturing 
method of polyester which polyester which is acquired with 
theaforementioned solid phase polymerization step water and 
water treatment step which contact process is done(c ), 
polyester which is acquired with aforementioned water 
treatment step among polyolefln resin member , polyamide 
resin member , polyacetal resin member at least member and 
contact process step which contact process of any one kind is 
done (d ), includes removal process (e ) such as fine which 
removes the fine and/or film from polyester which is acquired 
with aforementioned contact process step and makes feature, 
Such as member and polyester which contact process is done 
aforementioned fine which consists of aforementioned 
thermoplastic resin with removal process it issomething 
which solves above-mentioned problem it treats (d ) with. 

[0086] 

As description below you can list method fine granule body of 
theaforementioned thermoplastic resin , separation and 
removal is done grain and massive bodyas method which 
from polyester which was treated with theaforementioned 
contact process step (d ). 

melt condensation polymerization polyester or solid phase 
polymerization polyester which was treated with namely, 
water treatment step (c ) member and contact process which 
consist of aforementioned thermoplastic resin after 
doing,these fine granule , particulate and massive 
thermoplastic resin are removed it treats with method etc 
which with shaking sieve is treated with classification step, or 
shaking sieve step andwith air stream stream classification 
step etc with . 

fine granule body of this kind of aforementioned 
thermoplastic resin , as for method which grain and massive 
body separation and removal is done, fine of polyester after 
aforementioned contact process and method of removing 
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[0088] 

5000ppm JslT*»*L<l* 3000ppm JiTF* «fc l J 
W£L<I4 lOOOppm KIT. *bl::»*L<l4 
500ppm feJLT. S£W£L<I4 lOOppm &T(Cl£ 

[0089] 

5000ppm ^SiL^li^li.^^^lfc^'JxX^ 
1*lC*ffifiR»*0)§aA< I500cc Ja±lC*#l> 



film . Or being effective as fine of polyester before contact 
process ofpostscript and method which removes film , it is a 
useable removal process such as fine (e ) as. 

[0087] 

Aforementioned low molecular weight polymer production 
step (a ), melt condensation polymerization step (b ), water 
treatment step (c ), contact process step (d )and all steps , of 
removal process (e ) or low molecular weight polymer 
production step such as fine (a ), melt condensation 
polymerization step (b ),solid phase polymerization step (f ), 
water treatment step (c ), contact process step (d ) and it is 
possible to drive all steps of removal process (e ) such as fine 
to continuous and, in addition, the for example low molecular 
weight polymer production step (a ), melt condensation 
polymerization step (b ), solid phase polymerization step (f ) 
and it drives to water treatment step (c ) to continuous , 
polyester which it acquires accumulates to transient in silo 
etcfor storage, a certain time passage after doing, contact 
process step (d ) with treatssuch as is possible to do with 
removal process (e ) such as fine . 

[0088] 

In addition, content of any of total content of fine content , 
film content , or the fine content and film content of polyester 
which is acquired with manufacturing method of this 
invention , 5000 ppm or less , preferably 3000ppm or less , 
more preferably 1 OOOppm or less , furthermore further can 
solve theabove-mentioned problem in preferably 500ppm or 
less , most preferably lOOppm or less it decreases with . 



[0089] 

When content of any of total content of fine content , film 
content , or fine content and film content of polyester exceeds 
5000 ppm , because crystallization rate whenheating molded 
article from polyester which is acquired becomes quick the 
crystallization of mouth part of hollow molding vessel 
becomes excessive , because of this the shrinkage of mouth 
part stops being settled inside specification value range, It 
becomes capping deficiency of mouth part and problem that 
occurs a leak of contents occurs. 



In addition premolded article for hollow molding does 
whitening , because of this normal drawing becomes 
impossible , uneven thickness occurs, in addition because the 
crystallization rate is fast, transparency of hollow molded 
article which is acquired becomes bad,in addition also 
fluctuation of transparency becomes with large. 

Especially, when volume of hollow molded article is large to 
1500 cc or larger andwhen it is a high heat resistance hollow 
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molded article , tendency becomes remarkable, only hollow 
molded article whichdoes not have commercial value can 
acquire. 

Therefore, when it uses for this kind of application , as for 
these content itbecomes important to maintain in especially 
500 ppm or less . 

In addition, this way decrease it points to content such as 
fine , theaforementioned polyester chip also grain of 
aforementioned resin whichexists in independence and it is 
possible with to remove themassive body. 

[0090] 

As description below you can list method as method which 
adjusts fine and/or film of polyester which is acquired with 
manufacturing method of this invention in 5000 ppm or less . 

In case of namely, melt condensation polymerization 
polyester , there is a method etc which with shaking sieve step 
istreated with classification step, or shaking sieve step and 
with air stream stream classification step etc polyester 
member and contact process which consist of thermoplastic 
resin immediately before doing or in after description above 
contact process . 

In addition in case of solid phase polymerization polyester , 
you can list method etc whichimmediately before solid phase 
polymerization step (f ) and member and contact process 
whichconsist of aforementioned thermoplastic resin it 
installed separately immediately before and immediately after 
step which is done with shaking sieve step treats with 
classification step, or shaking sieve step and with air stream 
the stream classification step etc. 

In addition, in order description below to do as transport 
method , solid phase polymerization method of the polyester 
or extract method of polyester chip from reactor etc,, 
adoptingkind of method where impact depends on chip as 
little aspossible, method of holding down fine or other 
occurrence. Also method is listed combining regulating 
method such as this method andaforementioned fine . 

[0091] 

In addition polyester which usually, melt condensation 
polymerization is done making into a chip afterbeing done, in 
transport pipe is transported to silo etc for storage,in addition 
solid phase polymerization step (f ), water treatment step (c ) 
and is transported to contact process step (d ) or other 
following step of member which consists of 
theaforementioned thermoplastic resin . 

In addition also polyester chip which solid phase 
polymerization is done is transported to next step and silo etc 
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for storage in same way. 

When it transports this kind of chip , with forcible low density 
transport method which uses the for example air , large 
impact force depends on surface of chip of polyester in 
collision with pipe , result fine and film occur in large 
amount . 

Portion of fine which it occurs this way and major portion of 
the film reach point where it has extremely high melting peak 
temperature which exceeds 265 deg C. 

In addition, solid phase polymerization it does making use of 
solid phase polymerization device of rotary type ,when feed 
equipment where impact force and shear force depend on 
polyester chip or as transport method to next step is used, 
aforementioned way fine and film of melting peak 
temperature which exceeds 265 deg C occur. 

As for this, when impact force or other which joins to chip 
surface chip the heat emission does because of great power 
simultaneously oriented crystallization of the polyester 
happens in chip surface , that is presumed whether is not, 
because dense crystal structure occurs. 

[0092] 

It measures melting point of aforementioned fine , with 
thebelow-mentioned method making use of differential 
scanning calorimeter (DSC ), but as for melting point of chip 
of melt condensation polymerization polyester usually with 
one , in addition as for melting point of solid phase 
polymerization polyester , with one , it is a two with solid 
phase polymerization condition ,*. 

On one hand, melting peak temperature which displays 
melting point of fine one , or configuration is done from 
melting peak of plural above that, with the this invention , 
when melting peak is one , peak temperature , in addition 
when the melting peak is plurality , among melting peak of 
these plural , most "Most peak temperature of high 
temperature side of melting peak temperature of fine " 
withnaming melting peak temperature of high temperature 
side , regarding Working Example etc "melting point of fine " 
with does. 

[0093] 

When and aforementioned way fine and film of polyester 
which has melting peak temperature which exceeds 265 deg 
C, with polyester chip solid phase polymerization do this, or 
water treatment do, these melting peak temperature 
furthermore become higher thanbefore treating. 



£fc.265 deg C SkTtzifi* ESftSMStf-^S 

«*y*fcy»iwe-*a**»o?7-f:/ 



In addition, they are 265 deg C or less, but fine and film 
which have melting peak temperature which is considerably 
higher than normal melting peak temperature description 
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[0096] 



above remain and others in treatment, these melting peak 
temperature reachpoint where it has melting peak temperature 
which exceeds 265 deg C. 

This, is presumed that probably will be, in order in these 
treatrnents,crystal structure furthermore to change in dense 
crystal structure . 

[0094] 

When it forms with conventional molding condition , crystal 
does not melt polyester whichincludes fine and film which 
have melting point peak which is higherthan this kind of 
normal melting point , exceeds 265 deg C completely at time 
of melt molding , remains as crystal nucleus . 

As a result, because crystallization rate when heating becomes 
quick, crystallization of mouth part of hollow molding vessel 
becomes excessive , because of this shrinkage of mouth part 
stops being settled inside specification value range, capping 
deficiency of the mouth part becomes and problem that 
happens a leak of contents occurs. 

In addition premolded article for hollow molding does 
whitening , because of this normal drawing becomes 
impossible , uneven thickness occurs, in addition because the 
crystallization rate is fast, transparency of hollow molded 
article which is acquired becomes bad,in addition also 
fluctuation of transparency becomes with large. 

[0095] 

When it tries to obtain premolded article and sheet for 
satisfactory hollow molding of transparency and stretching 
property from polyester which includes the fine etc of melting 
peak temperature which exceeds 265 deg C, melt molding you 
must doin high temperature of 300 deg C or greater . 

However, with high temperature of these kind of 300 deg C or 
greater , thermal decomposition of the polyester becomes 
extreme, acetaldehyde and formaldehyde or other by-product 
occur in large scale , asa result means to exert influence which 
is large to flavor etcof molded article or other contents which 
is acquired. 

In addition, when polyester which is acquired with 
manufacturing method of the this invention , aforementioned 
way polyolefm resin and polyamide resin are 
included,because as for these resin when it is inferior to 
thermal stability is manyfrom polyester which relates to this 
invention , as though it is adescription above, causing thermal 
decomposition at time of forming of the high temperature of 
300 deg C or greater , in order to generate by-product of large 
amount , It means to exert more large influence with flavor 
etc of molded article or other contents which it acquires. 

[0096] 



Page 37 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



* . *' • 

i 



JP2003306540A 



2003-10-31 



5£ 265 deg C ftO^T-fV 

^7>OUAtt&££t;:7W>^££) MSB 
ppm £*if4*£l::l3\ *#b*lfc/£ft2tt<D& 

[0097] 

3fi(DfrfeSSffla)tf-2aSA<. 265 deg C 
[0098] 

«Ea>?7*><DB»e-*3fi^**aS« 
a>f-2agA<. 265 deg C «TT-ftS JolC-f 4 

««3iLfcaicjiinBa)<t5«:^7-r>*»*x 

B(e)-C»W4*atf*lf6*l*. 
[0099] 

Eft»*HI((i)^fl«6i*i4i8M»4*' 
yx;*TJi*4Mca*;h4?7*>a>»*lf-$S 

g(7)gtrg^{^0t°^^g^\ 265 deg C HIT 

j:tfHffla^ai(DmE«**ax8(d)^«ie 

£;ft&@ffiS£* 0 Uxx^;u4Mi^$;fr3?7 

A<,265 deg C fiLT"efc*Ci:lrckortatt* 
[0100] 

i»Ea)*aaxa(c)*«fc*«jx^xib 
^^ii*i:a)ft»ftaj»a)^^«tyta<«: 
oTfcy. fla.fi* ?K»Jx^T-ju^^SiBlc* 

^^^^ifflur. »pratt«taaa>««(=tt 



It depends on also manufacturing method of polyester , but 
when afore mentionedway fine which has high melting point 
which exceeds 265 deg C and the fine etc which includes film 
approximately 1 - several hundred ppm itcontains, 
transparency of molded article which is acquired was very 
bad, only polyester where in addition crystallization rate 
fluctuated very it is acquiredand becomes problem . 

[0097] 

Therefore most peak temperature of high temperature side of 
melting peak temperature of fine whichis included in 
polyester which is acquired with manufacturing method of the 
this invention , is 265 deg C or less it is somethirlg which 
from furthermoresolves above-mentioned problem more 
with . 

[0098] 

method which such as aforementioned thermoplastic resin 
with removal process (e ) and the contact process after doing, 
aforementioned way fine is treated you canlist most peak 
temperature of high temperature side of melting peak 
temperature of aforementioned fine , as example of one of 
method which it tries to be 265 deg C or less. 

[0099] 

In addition attention is paid description above and concerning 
the content of fine and film which polyester before contact 
process of member which consists of aforementioned 
thermoplastic resin frombelow-mentioned reason contains and 
those properties etc it is necessary. 

In case of for example melt condensation polymerization 
polyester , most peak temperature of high temperature side of 
melting peak temperature of the fine which is included in melt 
condensation polymerization polyester which to 
aforementioned contact process step (d ) is supplied, is 265 
deg C or less, objective can be achieved with. 

In addition in case of solid phase polymerization polyester , 
most peak temperature of high temperature side of the melting 
peak temperature of fine which is included in solid phase 
polymerization polyester which to theaforementioned contact 
process step (d ) after melt condensation polymerization 
polyester and solid phase polymerization which to the solid 
phase polymerization step (f ) are supplied is supplied, is 265 
deg C or less, objective canbe achieved with . 

[0100] 

In addition, when polyester chip which passes aforementioned 
water treatment step (c )has become brittle in comparison 
with chip before contact process ofwater, making use of 
forcible low density transport system which utilizes rotary 
feeder or other rotary type feeder and the air where impact 
force which is large to for example polyester chip surface 
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[0101] 
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[0104] 



catches, transportsin transport pipe to contact process step (d ) 
which contact process is done in member of thermoplastic 
resin , fine and film occur very in large scale , content 
vis-a-vis polyester chip it becomes approximately 1000 - 
10000 ppm or more are times when time. 

Especially, contact process time becomes long, extent and 
fine or other generated amount where inaddition treatment 
temperature becomes high become many. 

Furthermore, mixing this kind of fine etc to polyester chip 
with the uniform state , not being to exist, maldistribution it 
has done. 

Therefore, this kind of polyester as description below doing 
member and contact process which consist of thermoplastic 
resin , crystallization rate when heating molded article from 
polyester which it acquires becomes quick, but because fine 
or other content fluctuates largely, in addition deposited 
amount of aforementioned thermoplastic resin to polyester 
surface fluctuates largely?, Fluctuation of crystallization rate 
of molded article and fluctuation of transparency become very 
large and become problem . 

[0101] 

Therefore, member and contact process where polyester 
which was treatedwith water treatment step (c ) is transported 
fine and/or film to removal process such as fine inorder 
separation and removal to do, consists of aforementioned 
thermoplastic resin beforedoing, these are removed are 
important as much as possible in large amount . 

[0102] 

As countermeasure for this, aforementioned melt 
condensation polymerization step (b ) with intermediate 
process and/or aforementioned water treatment step of 
aforementioned water treatment step (c ) (c ) with removal 
process (g )such as fine which removes fine and/or film is 
added to intermediate process of theaforementioned contact 
process step (d ), is desirable. 

[0103] 

In addition aforementioned melt condensation polymerization 
step (b ) with intermediate process , solid phase 
polymerization step of solid phase polymerization step (f )(f ) 
with intermediate process or aforementioned water treatment 
step of aforementioned water treatment step (c ) (c ) with 
removal process (g ) such as fine which removes fine and/or 
film isadded to intermediate process of at least one of 
intermediate process of aforementioned contact process step 
(d ), is desirable. 

[0104] 

removal process such as fine (g ) as, method which is similar 
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to descriptionabove can be used. 

With manufacturing method of this invention , 
aforementioned water treatment step (c ), theafo re mentioned 
contact process step (d ) or content of any of total content of 
the fine content , film content , or fine content and film 
content of polyester which to step ofinside at least one of step 
of aforementioned solid phase polymerization step (f ) 
issupplied 500 ppm or less , preferably 300ppm or less , more 
preferably IOOppm or less , furthermore from furthermore it is 
something whichmore solves above-mentioned problem in 
preferably 50ppm or less it decreases with. 

[0105] 

Aforementioned method can be adopted as method which 
adjusts the content of any of total content of fine content , 
film content , or fine content and the film content of these 
polyester in 500 ppm or less . 

[0106] 

In addition as for manufacturing method of this invention , 
aforementioned water treatment step (c ), aforementioned 
contact process step (d ) or, most peak temperature of high 
temperature side of the melting peak temperature of fine 
and/or film which is included in polyester which to 
theaforementioned solid phase polymerization step (f ) is 
supplied, is 265 deg C or less, fromfurthermore it is 
something which more solves above-mentioned problem 
with . 

[0107] 

Example of exemplary method in order to try not to include 
fine etcwhere polyester before contact process of 
aforementioned thermoplastic resin has the melting point of 
this kind of high temperature is explained next. 

Case of melt condensation polymerization polyester , molten 
polyester doing to push out to underwater from the die after 
melt condensation polymerization , while extrusion it is in 
system , or atmosphere which it cuts off at underwater after, 
at once with cooling water cooling polyester chip which 
making into a chip it did with system which it cuts off, formed 
next in chip after dewatering , With shaking sieve step and air 
stream it removes chip and fine and film of geometry other 
than predetermined size with stream classification step. , or 
the water washing step it sends to tank for storage due to plug 
transport system and bucket type conveyer transport system . 

To next step it transports extract of chip from 
theaforementioned tank with plug transport system and bucket 
type conveyer transport system with the screw type feeder , 
immediately before and immediately after aforementioned 
contact process step (d ) provides stream classification step, or 
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water washing step with air stream and does the fine removal 
treatment . 

In addition, in case of solid phase polymerization polyester , 
aforementioned fine and the melt condensation 
polymerization polyester which did removal treatment of film 
for second time,immediately before solid phase 
polymerization step (f ) with air stream it removes fine and 
film with stream classification step. , or water washing step 
throws to solid phase polymerization step (f ). 

As solid phase polymerization device , also it is important to 
use device where impact and shear do not depend on chip , 
especially surface . 

When transporting prepolymer chip which melt condensation 
polymerization is done to solid phase polymerization step 
andwhen polyester chip after solid phase polymerization 
transporting sieve classification step, aforementioned contact 
process step (d ) and to storage tank etc, major portion of 
these transports adopts plug transport system and bucket type 
conveyor transport system , in addition as for extract of chip 
from crystallization device and solid phase polymerization 
reactor uses screw feeder such as doing, device which holds 
down of chip and impact of equipment and transport pipe etc 
of step as much as possible and is possible is used. 

[0108] 

It is acquired with manufacturing method of this invention , 
main repeat unit as for the intrinsic viscosity of polyester 
which configuration is done, 0.55 - 1 .50 deciliter /gram , 
preferably 0.58~1.30deciliter /gram , furthermore is range of 
preferably 0.60~-0.90deci liter /gram from ethylene 
terephthalate . 



intrinsic viscosity under 0.55 deciliter /gram , molded article 
or other mechanical property which is acquired is bad. 

In addition, when it exceeds 1 .50 deciliter /gram , resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0109] 

In addition, acetaldehyde content of polyester which is 
acquired with manufacturing method of this invention 10 ppm 
or less , preferably 8ppm or less , furthermore is preferably 
5ppm or less , it is desirable. 

When acetaldehyde content is 10 ppm or more , flavor and 
odor etc of vessel or other contents which formed from this 
polyester become bad. 

[0110] 
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IS t' ' J x 7. f- ;i- * flt m t -5 ? 1 J =i - ;i> f£ # tf> 

1.0-5.0 ff£L<l* 1.3-4.5 MIC 

*?£L<li 1.5-4.0 ^JUyoT'fe-So 

vx^u>^'j3-jugA< s o ^;u%£jg;t£ii 

^fcvx^uv^'ij^-./u^^aA* i.o 
[om] 

jk7)ji# 3 a<*co^^Mii 0.7 SM%iaxT. # 

*L<I* 0.5 aS%&T.£bl3#£L<l* 0.40 

MA< 0.7 fifi%£&*_£*§£l::l*, 
[0112] 

;H4. 290 deg C <D;g£-C 60 ftOl&ML 

fc t*o>stt 3 st*igios^ o.5o ma%^T . 

«ky»*L<l4 0.30 «*%«T. *&IC»*L< 

\t o.io as%WT<D*°ux;^;uT*fc&c 

[0113] 

T^KDS&Jtl*, 1.37g/cm 3 #£L<I* 
1.38g/cm 3 W±.$bf3»^L<l4 l.39g/cm 3 HA± 

[0114] 

ftl»jhffl. tt*ft«lftK BS*ttg»U *H»«fcy 



In addition, diethylene total glycol amount which is 
copolymerized in polyester which isacquired with 
manufacturing method of this invention 1 .0 - 5.0 mole % , 
preferably 1.3-4.5mole % , of glycol component which 
aforementioned polyester configuration is done furthermore is 
the preferably 1 .5~4.0mole % . 

When diethylene total glycol amount exceeds 5.0 mole % , 
thermal stability becomes bad, molecular weight decrease 
becomes large at time of molding , in addition increased 
weight of the acetaldehyde content and formaldehyde content 
becomes with large and is not desirable. 

In addition when diethylene glycol content is under 1.0 
mole % , transparency of molded article which is acquired 
becomes bad. 

[0111] 

In addition, content of cyclic trimer of polyester which is 
acquiredwith manufacturing method of this invention 0.7 
weight % or less , preferably 0.5weight % or less , 
furthermore is preferably 0.40weight % or less . 

From polyester which is acquired with manufacturing method 
of this invention hollow molded article etc of heat resistance 
when it forms, thermal processing is done inside heating 
mold ,but when content of cyclic trimer exceeds 0.7 
weight %, oligomer deposit to heating mold surface increases 
suddenly, hollow molded article or other transparency which 
is acquired deterioratesvery. 

[0112] 

In addition, as for polyester which is acquired with 
manufacturing method of the this invention , when this 60 
min melting with temperature of 290 deg C, the cyclic trimer 
increased weight 0.50 weight % or less , more preferably 
0.30weight % or less , furthermore is polyester of preferably 
0.1 0weight%or less . 

[0113] 

In addition, when solid phase polymerization it does, density 
of polyester which isacquired, 1 .37 g/cm <sup>3</sup> or 
more and above preferably 1.38g/cm <sup>3</sup>, 
furthermore is above preferably I.39g/cm <sup>3</sup>. 

[0114] 

From according to need other additive , for example known 
ultraviolet absorber , antioxidant , oxygen scavenger , oxygen 
scavenger , outside interior it is possible to polyester 
whichrelates to this invention , to combine lubricant , mold 
release , nucleating agent , stabilizer , antistatic agent , dye , 
pigment or other various additive which wereprecipitated in 
lubricant and reaction which are added. 
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[0115] 
[0116] 

[H160I] 

*fc\ ^Bj^gtH^NtaismiifiSrosiis 

[0117] 

( 1) /K'JXX^ jKDSKttg(lV) 

l,l > 2 ( 2-T-H5?ajl'l$>A7x>'-.>U(2:3 MSJt) 
ig^fg* 30 deg C T'0)^*SgA^b**!) 
fc„ 

[0118] 

(2) 7K , Jxxt^0)vx5 l L/>^ , J3-;u#^1: 
(UlTfDEG #*Sjtl^) 

M DEG g$5£ftU ±yya-;i/*#l=»1-4 

[0U9] 

(3) /K'JXXfJUfl>JItt 3 S(*(D#*M(jyT 

tct 

[0120] 

(4) *°VX*x;i,<D7*h7Jl^tK#W*(l»T 
TAA #*gjH^) 

7.7>^^lcA*lfc±ga$i§ltL. 1 60 deg C T* 



[01 15] 

polyester which is acquired with manufacturing method of 
above-mentioned this invention , injection molding and 
drawing blow molding being done, in drawing hollow molded 
article , in addition extrusion molding being done, forms in 
sheet etc. 

[0116] 

[Working Example(s)] 

Below this invention is explained concretely with Working 
Example , but this invention is not something which is limited 
in these Working Example . 

Furthermore, measurement method of main property value in 
in this specification is explainedbelow. 

[0117] 

intrinsic viscosity of ( 1 ) polyester (IV ) 

1,1,2 and 2 -tetrachloroethane /phenol it sought from 
solution viscosity with 30 deg C in (2: 3 weight ratio ) mixed 
solvent . 

[0118] 

You call DEG content *)Below diethylene glycol content of 
(2) polyester 

It disassembled with methanol , quantification it did DEG 
amount with the gas chromatography , it displayed with 
relative (mole % ) for total glycol component . 

[0119] 

content of cyclic trimer of (3) polyester (Below "CT content " 
with you call ) 

It melts sample in hexafluoroisopropanol /chloroform mixed 
solution , it dilutes furthermore including the chloroform . 

polymer after precipitating, is filtered in this including the 
methanol . 

evaporating and drying to solid it did filtrate , made constant 
volume with dimethyl formamide ,from liquid 
chromatography method quantification it did cyclic trimer 
which configuration is done from ethylene terephthalate unit . 

[0120] 

acetaldehyde content of (4) polyester (Below "AAcontent " 
with you call ) 

upper part which was inserted in glass ampoule which sample 
/distilled water = lgram /2cc nitrogen substitution isdone melt 
sealing was done, 2 hours extraction were done with 160 deg 
C, aftercooling acetaldehyde in extracted liquid was measured 
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[0121] 

(5)#yx*f fl,©*KBt<D«tt 3 Stt^inS 
(ACT m.) 

©l-Atl. g*!?fflmT-t? 290 deg C (D+'OU 

axic 60 #aai**»ni***. 

»lllB»fl>B|«3««:*toatt,*SCIcJ:y««> 

SMttafttt 3 St*itan§(as%)=;§l!i&<D 

3 mw^m.(mm%ymmmom^ 3 s 

[0122] 

0.5kg £,J1S-Z880I lCj:-5Pf Z>*-t;i 
5.6mm ©£ja£l4ofcg6(A)<!:l>¥l>*^-;£ 1.7mm 
©£iB£l4-ofcg5(S& 20cm)(B)£ 2 fSICjfi^ 

h^«8 SNF-7 1? 1800rpm "C 1 #RS)g&ofc„ 

C©»#«|iJBL. ttttSfttt 20kg Sot. 

*rK<D&(A)±lC. Jf 0.5mm &.T<D7-< 

;uM*&il4»llC.2 <iia±<DT^A<fcSU 

I*. C*lt>$(8E*Lfcay©, m#-1fi¥3 0.5mm 
JilTG)7-<;uAtt®)fccfcl>"S(B)a)TI~^-5L> 

C^t.$*7X^;i/^-wi:$£li5lrtT' 100 deg 

cr-2 ftmttJML ;tJPLrSML/-=„ 

[0123] 

(7pT-f>fl>H^(jaTr7T-f>Bl^ijtt»5) 
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with high sensitivity gas chromatography , concentration was 
indicated with ppm . 

[0121] 

cyclic trimer increased weight when melting (5) polyester 
(*CT amount ) 

You insert polyester chip 3g which it dries in glass test tube , 
under nitrogen atmosphere 60 min soak in oil bath of 290 deg 
C and melt. 

It seeks cyclic trimer increased weight when melting, with 
next formula . 

cyclic trimer increased weight when melting (weight % ) 
cyclic trimer content after = melting (weight % ) - cyclic 
trimer content before meiting(weight % ) 

[0122] 

content of (6) fine and measurement of film content 

It calls resin approximately 0.5 kg , with JIS -Z8801 and *is 
sieve (A ) with to call metal screen of dimension 5.6mm * it is 
itplaces metal screen of dimension 1 .7mm on sieve which 
combines sieve (diameter 20cm )(B ) in 2 -stage with 
[teraoka ] supplied shaking type sieve swing tow machine 
SNF-7 1 minute sieve *is with 1800 rpm . 

It repeats this operation, resin total 20kg sieve * is. 

When on aforementioned sieve (A ), thickness separately 
from the film of approximately 0.5 mm or less , chip of 2 or 
more mutually chip ones which are cut off to size which is 
larger than thing and normal geometry which melt adhesion 
are done trapping it is done, remainderwhich removes these, 
thickness washed fine which in film of approximately 0.5 mm 
or less and under sieve (B ) sieve was dropped, separately 
with deionized water and filtered with Iwaki Glass supplied 
G 1 glass filter and gathered. 

These every glass filter inside dryer 2 hours drying later, 
cooling with 100 deg C, measured weight it did. 

For second time, you washed with deionized water , repeated 
sameoperation of drying, became constant mass you verified , 
pulled the weight of glass filter from this weight , sought 
weight of fine weight and film . 

fine content or film content is total resin weight , which was 
applied on fine weight or film weight /sieve . 

total content is sought from these values. 
[0123] 

melting point of (7) fine (Below "fine melting point " with 
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(DSC), RDC-220 £ffil*TSl£o 



tfttt 



(6)lCi3^T. 20kg (DTKUXX-r^bfttofc^ 
7-<>£ 25 deg C T? 3 BIW«ETl::«iiU C 
*t^b-H0)aiSlcK» 4mg ^ttfflLT^S 
3S 20 deg C/#T* DSC t\ UUtt?-? 

asii**.io ^amico^riissu&fc 
»a«a>K*e-*asa>wtt***>*. 

i oa>«^ici«<Daa« 

[0124] 

30 degCT?a)SLfc. 

*fc, p^seggi*. (ii)©*aic.fcueafl: 

[0125] 

(9) ^X(gJg%)fcJ;ZMff2&^X*a 
TE(l2)(Da«i*(rtJl5miTi)teJ:i;(13)a)+^ 

ft y , H**fe(t*)»'wx*-*-. 

modelNDH2000T*;"HSe 

y*»fc. 

X<D^fit(%) 
[0126] 

(10) dt»tt:a)»a»a)teSfcafi(Tci) 

(DSC). RDC-220 So 
TE(12)<DSE«tt0) 2mm JS^a^b-KD** 

^aiss 20 e c/#-esau *o>&*i::fci* 
Tas*ti4eafte.^o)iijsaa*asL. 



you call ) 

It measures Seiko Instruments Inc. (DB 69-058-2077 ) make 
differential scanning calorimeter (DSC ), making use of 
RDC-220. 

In (6), fine which was gathered from polyester of 20 kg with 
25 deg C 3 -day period vacuum is dried under, from now on 
sample 4mg is used for one-time measurement and DSC 
measurement is done with heating rate 20 deg Cper minute , 
most the melting peak temperature of high temperature side of 
melting peak temperature is sought. 

It executes measurement concerning sample of maximum 10 
[ke ], mostseeks average of melting peak temperature of high 
temperature side . 

When melting peak is one , temperature is sought. 
[0124] 

density and mouth part density deviation of average density , 
preform mouth part of (8) polyester chip 

With density gradient tube of nitric acid calcium / water 
mixed solution it measured with 30 deg C. 

In addition, it sought mouth part density , in addition sought 
mouth part density deviation , fromthese 10 values is done 
with method of ( 1 1) sample 1 0 which the crystallization as 
average . 

[0125] 

(9) haze (haze % ) and molded sheet haze mottling 

molded article of below- mentioned (12) (thickness 5mm ) and 
shaft of hollow molded article of(13) (thickness 
approximately 0.45 mm ) from it cuts off sample , Nippon 
Denshoku Kogyo K.K. (DB 69-244-3708 ) make measures 
with haze meter , model NDH2000. 

In addition, 10 times continuing, it measured haze of molded 
sheet (thickness 5mm ) which formed, it sought molded sheet 
haze mottling with description below. 

molded sheet haze mottling (%) =haze maximum value (%) 
-haze minimum value (%) 

[0126] 

crystallization temperature at time of temperature rise of (10) 
molded article (Tel ) 

Seiko Instruments Inc. (DB 69-058-2077 ) make differential 
thermal analyzer (DSC ), it measures with RDC-220. 

You use sample lOmg from central portion of plate of 2 mm 
thickness of molded sheet of below-mentioned (12). 

temperature rise it does with heating rate 20-degree Cper 
minute , it measures peak temperature of crystallization peak 
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&r>X 60 &IMMB9U ^®^bfit&£tf SSL 
[0128] 

(l2)Sttfi£ff2fi<Dfilc^ 

Tl*. «Et£*t&£ffl^T 1 60 deg CT? 16 ftffi 

ftSrSMtHi^® M-150C-DM S«ma»« 
iCfeiJH [.12 l-jjr-f ^icy-hS^G)^ * 
■5, 2mm~ 1 1 mm(A §P(D)l^-=2mm % B SP<DIf 
=3 mm. C SB<Dlf<ft-=4mnK D SP<PJS<?*=5mnn 
E 8P(DJf <?*=10mnu F SBO)!!^! lmm)0)Jf £ 



•V?M4^SSK£8:*iS DP6i S?£ffli*T^tf> 

m-i5oc-dm ttiixmmiz&ttmit&fttL 

Tit. -JJ-FW) i^{5)g|ft=70%. X^'Ja. 
O[s]$Eifc=l20rpiiu IE 0.5MPa, v'J>?— ;S 
lfiTA N bHI- 45 deg C. 250 deg 
C. PM/Xfr£$)b 290 deg C dtSSLfc. 



wai^friiita33JS»i;ftEjSsi* 20%, * 

fc^S»«*< 146±0.2g iCfciJ^ldtlilE 
ft&tf £E£ligU *(D|g£Eli$tti5E*) 
IC*fLT 0.5MPa<£<l@SLfc„ 



ttliittlflk ftEB^I^ti^tutpg^ I0 8\ 7 
&\!foHJB#HI* 50#lC«SU JftBattttittm 
*>&«>*:£{ta-9-<f9JL9<f Alifffe 75 »a 

*SI=ttflltB». 10 deg C <D;<ffffl7K£gA 
22degC«I*T?fc-5. 



11-18 v3-vhg<B£SL7cfdtff*S>cD4'^bE 
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which is observed in middle at time of temperature rise 
crystallization temperature (Tc 1 )with does. 

[0127] 

With heating (II) preform mouth part density rise 

60 second thermal processing it did preform mouth part with 
infrared heater of homemade , sample recovered from top 
surface and measured density . 

[0128] 

Formation of ( 1 2) stepped molded sheet 

At time of forming of stepped molded sheet which depends on 
this patent statement,making use of vacuum dryer as with 1 60 
deg C in Figure 1 , Figure 2 Meiki Co. Ltd. (DB 
69-073-1 195 )make with injection molding machine M-150C- 
DM type injection molding machine polyester chip which 16 
hours extent reduced pressure drying is doneshown, it 
possesses gate part (G ), stepped molded sheet of thickness of 
2 mm -1 1mm (thickness = 1 1mm of thickness =l0mm , F 
section of thickness =5mm , E section of thickness =4mm , D 
part of thickness =3mm , C part of thickness =2mm , B part of 
A part ) injection molding was done. 

While forming in order to prevent absorbed moisture of chip 
making use of polyester chip which reduced pressure drying 
is done beforehand making use of Yamato science make 
vacuum dryer DP61 type, inside molding material hopper dry 
inert gas (nitrogen gas ) purge was done. 

With M-150C- DM injection molding machine feed number 
of screw rotations =70%, number of screw rotations 
-120rpm , back pressure 0.5 M Pa , cylinder temperature from 
hopper directly below it included nozzle after 45 deg C, 250 
deg C, to order as plastic conversion condition , set to 290 deg 
C. 

As for injection condition as for injection speed and dwell 
velocity 20%, in addition inorder molded article weight 146 
+/- to become 0.2 g, you adjusted injection pressure and 
dwell , at that occasion 0.5 MPa you adjusted dwell 
lowvis-a-vis injection pressure . 

injection time , pressure dwell respective upper limit sets 10 
second , 7second ,cooling time to 50 second , cycle thyme of 
entirety which also molded article taking appearing time 
includes is 75 second extent in general. 

It introduces cooling water of usual and water temperature 10 
deg C into mold and the temperature adjustment does, but 
mold surface temperature at time of formation stability 
isapproximately 22 deg C. 

molding material it introduced test plate of molded article 
characteristic evaluation and, after substituting resin , from 
midst of molded article which 11-18 shot eyes stabilizefrom 



Page 46 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 




JP2003306540A 



2003-10-31 



2mm W*CD^U-K0 I <*> A gB)l*^SB#0> 
ISafl;Sfi(Tcl)»IS*5mm H<frCD3fb-h(0 



[0129] 

(i3)*3Sjie»*a)ia» 

tt«U &*SlSttr?rgS M-150C(DM)#dJf£S2 
ttKJ^JWKUE 290 deg C V?*nt-J»&& 

;*|ZZ0)^<f j£fl2{*£ COPOPLAST ttS(D 
LB-OIE j£»ttTelt#£l=ti 2.5 fS, JB*flU: 

« 3.8 ttdM**i=r*«#?D-u 3l«tt«M 
150 deg C ICRS Lfc#Srt-Ctt 7 B?r^Sft@^ 
U SftA* 2000cc 0§S(fPSBSI? 0.45mm)£ 

&{*XJgf* lOOdegC IC=l>hP-;UL^o 
[0130] 

lWE(l3)T?a»Lfc*ffi*»ftl= 90 deg C (D 

aa* **u *^fcf>^«ic«ky*^e> 

[0131] 

(15) ^^tia<D3*»**5J:tf*«aisa) 

tf*A**a»L, a«a«t« igi *fw 
-f ji/*--eaaaL aa*jsT-**3**fci* 

ICP-MS"CaiSo 
[0132] 

(16) 7KiaSxs«A7K'ffcJ:t;'J-9--r^;u7K+ 

i*aa»B(5)fc«fci/«»*(8)-e«iaLfc'j* 
sc#a-b^i/>±*»a> pac 150 zmi^xm 



molding start we choose in option . 

As for plate (A part of Figure I ) of 2 mm thickness as for 
plate (D part of Figure I ) of crystallization temperature 
(Tel )measurement and 5 mm thickness at time of 
temperature rise haze (haze % ) measure ment,you use. 

[0129] 

Formation of (13) hollow molded article 

It dried polyester sample with dryer which uses dehumidified 
air , preform itformed with resin temperature 290 deg C with 
each machine factory make M-150C (DM ) injection molding 
machine . 

mouth part of this preform thermal crystallization was done 
with mouth part crystallization device of the homemade . 

With LB-OlEmolding machine of COPOPLAST supplied in 
vertical method in approximately 2.5 times , circumferential 
direction biaxial stretching blowing it did this premolded 
article next in draw ratio of approximately 3. 8 times , 
approximately 7 second heat-set it did inside mold 
whichcontinuously is set to approximately 1 50 deg C, volume 
formed the vessel (shaft thickness 0.45mm ) of 2000 cc . 

It controlled drawing temperature in 100 deg C. 

[0130] 

A leak evaluation of contents from (14) hollow molded article 

warm water of 90 deg C it was filled in hollow molded article 
which formed with theaforementioned (13), after doing 
capping , with capping machine itpushed down vessel and 
after leaving, inspected leak of the contents . 

In addition, you inspected also deformed state of mouth part 
after the capping . 

[0131] 

cooling water of (1 5) making into a chip step and introduction 
underwater sodium content , calcium content , magnesium 
content and silicon content of water treatment step 

cooling water and introduction water of particle removal and 
ion exchange being completed it recovers, with Iwaki Glass 
supplied lGIglass filter after filtering, measures filtrate with 
atomic absorption spectrometry or ICP -MS . 

[0132] 

(16) water treatment step introduction underwater and 
measurement of number of particles in recycled water 

Introduction water, or filtration apparatus of particle removal 
and ion exchange being completed (5) and recycled water 
which was treated with adsorption column (8)was measured 
Seishin Enterprise Co. Ltd. which is a particle measuring 
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mmm d 

=flf)5.lt^^LXl^^ l x;vf JHbSfS 

ro7.7'J-^aS!fl*llcei^L. JftfT. ft 250 deg 
C. 0.5kg/cm 2 G T«F«J»BB*IB| 3 B*MR££fT 

ca>££&£Sg 2 xxir;HbRJSgl::2£ttU 
jf#T.#) 260 deg C, 0.05kg/cm 2 T*Sf £0)5 

Lfcfi4j«S«fc«kl>*«SKa)x^u>^'ju-;u-§ 
;^»IAIcC<D|g2X7.5 L ;Hb5f5Sglca^fi<) 

C©xXT;Hb5(E*^5a^MlcS 1 m 
IS^S(6glC#t$&L,tSl$T^ 265 deg C. 
25torr T* 1 B*HL ftlvC* 2 ftjaftfifclTCtt 
#T. & 265 deg C, 3torr "C 1 B$WK $blC§*t 
Sffi^S)£STr«}*T, ft 275 deg C, 
0.5-1 torr T*fiffi££i*T. EISttgA* 0.54 TV 
'Jvhilz/^ArojglBiatt^ PET £*#fc„ 



C(OSHStt« PET *fcS>*C*-MJ«*A** 
ft A< 0.02ppm „ T ? * v ^ A # £ ft A< 
0.02ppm. *;bv't'A#^SA< 0.03ppm, 
£*S# 0.09ppm)T*;t&Ud:>!><b5 : ^b&, 

te&v% : foftmxmz&-z>xz>7-<^i£*.-(±z>-< 
20p pm liiTtu. *i^-ea»3Bie 

S*llfflftT. ft 155 deg C 7?JSS1bLs £bl- 
M^UfflSTT'ft 200 deg C 
ffl«^SfESlCiiyS*SIH«TT-ft 208 deg 
C T-@«m£U=„ 



[0134] 

(i), &mmo)&m*±mi"<)uztti.m?$>*- 

M*-^D-SftlJP(2), i&StfTSBOTTK'jxT.x.iu 
^•v^tffla7k0;l^^ia)»ajP(3), 
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apparatus with light shielding method (DN 69-077-8345 ) 
makemaking use of PAC 150, number of particles / was 
indicated with 10 ml . 

[0133] 

(Working Example 1) 

Beforehand, in I st esteriflcation reactor which contains 
reaction product , it supplied slurry of high purity terephthalic 
acid and ethyl glycol to continuous , under agitating, reacted 
average residence time 3 hours with approximately 250 deg 
C, 0.5kg/cm <sup>2</sup>G. 

It sent this reaction product to 2 nd esteriflcation reactor , 
under agitating, with approximately 260 deg C, 0.05kg/cm 
<sup>2</sup> reacted to predetermined degree of reaction . 

In addition, crystalline germanium dioxide thermal 
decomposition was done in water, in this the ethyleneglycol 
solution of catalyst solution and phosphoric acid which 
ethyleneglycol addition heat treatment are done was supplied 
to continuous separately in these 2 nd esteriflcation reactor . 

It supplied this esteriflcation reaction product to 1 st 
polycondensation reactor in continuous , under agitating, 
withapproximately 265 deg C, 25torr 1 hour , with 2 nd 
polycondensation reactor under agitating, withapproximately 
265 deg C, 3torr I hour , furthermore with final 
polycondensation reactor underagitating, condensation 
polymerization did next with approximately 275 deg C, 
0.5-1 torr , intrinsic viscosity acquired melt condensation 
polymerization PET of 0.54 deciliter /gram . 

While cooling this melt condensation polymerization PET 
with cooling water (sodium content 0.02 ppm , magnesium 
content 0.02 ppm , calcium content 0.03 ppm , silicon content 
0.09 ppm ), after making into a chip , ittransported to tank for 
storage, it designated these total content asapproximately 20 
ppm or less by next removing fine and film with shaker type 
sieve classification step and stream classification step , 
transported to continuous system solid phase polymerization 
device next. 

Under nitrogen atmosphere , crystallization it did with 
approximately 155 deg C,furthermore under nitrogen 
atmosphere after preheating , sent to continual solid phase 
polymerization reactor in approximately 200 deg C and under 
nitrogen atmosphere solid phase polymerization didwith 
approximately 208 deg C. 

[0134] 

In water treatment , starting material chip supply port of 
treatment tank upper part (I), overflow exit aperture which is 
positionof treated water upper limit level of treatment tank 
(2), polyester chip of treatment tank bottom and exit aperture 
of blend of treated water (3), treated water which goes by way 
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a>*«y«B(4)*ti*Lfc«i9*4<. a#*< 
»(5)fcj:i;«»*(8)*«*Lrin;*aa« 

^&btl£IB'ff(6). ISP *±S[£> GAF 7-<;U£- 

/ pe- i p2S(tKuxx j t;u:7i;uk 3^86 
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of water cutting apparatus (4)of polyester chip which is 
discharged from exit aperture of treated water and the 
treatment tank bottom which are discharged from overflow 
exit aperture , pipe which again is sent to water treatment tank 
fine filtration removal apparatus where filter material is 
continuous system filter of paper (5) and via adsorption 
column (8) (6), it went by way of underwater particle removal 
apparatus and ion-exchanger tower which area GAFfilter bag 
PE-1P2S (polyester felt , filter precision l;mu m ) of 
ISPsupplied , Introducing deionized water where is new from 
outside the system into inlet (9) inmiddle of this pipe (6), you 
used treatment tank which it shows, in the Figure 3 of column 
type of capacity 50m<sup>3</sup> which has inlet (7) of 
waterwhich it acquires. 

[0135] 

From supply port (1) of upper part of treatment tank which is 
controlled to the treated water temperature 95 deg C, it 
continued threw solid phase polymerization PET (fine content 
40ppm , fine melting point 248 deg C ) which was treated 
with the shaker type sieve classification step and stream 
classification step , with water treatment time 3 hours with 
treated water in the continuous extract water treatment it did 
PET chip from exit aperture (3) of the water treatment tank 
lower part . 

[0136] 

As for particle content of introduction underwater particle 
diameter l~-25;mu m whichrecovers with viewer-proximal of 
deionized water inlet (9) of above-mentioned treatment 
apparatus approximately 1700 / 10 ml , sodium content 0.02 
ppm , magnesium content 0.02 ppm , calcium content 0.03 
ppm , silicon content being 0.08 ppm , in addition filtration 
apparatus (5) and number of particles of the particle diameter 
l~40;mu m of recycled water after treating approximately 
was 15000/10 ml with adsorption column (8). 

[0137] 

After water treatment , with dry air which is heated it dried in 
continuous continuously treated with shaker type sieve 
classification step and and stream classification step removed 
the fine and film , designated content of fine asapproximately 
50 ppm . 

melting point of this fine was 248 deg C. 

In portion of transport pipe of SUS304 which is connected to 
vessel filling step for transport which is installed after step , 
linear low density polyethylene (MI= approximately 0.9 g/10 
min , density = approximately 0.923 g/cm <sup>3</sup> ) 
makeinside transport pipe which connects cylindrical pipe 
pipe of inner diameter 70mm , length 300mm , solid phase 
polymerization PET (As for fine content as for melting point 
of approximately 45 ppm , fine 248 deg C )which such as fine 
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removal treatment is done was transported vvithapproximately 
3 ton/hr and contact process was done. 

After contact process , it treated with stream classification 
step , removed fine and the film . 

[0138] 

As for intrinsic viscosity of PET which it acquires as for 0.74 
deciliter /gram , DEG content asfor content of 2.7 mole % , 
cyclic trimer as for 0.30 weight %, cyclic trimer increased 
weight as for 0.04 weight %, average density as fori .4032 
g/cm <sup>3</sup>, AAcontent as for 3.0 ppm , fine content 
as for melting point of approximately 55 ppm , fine as for 248 
deg C, polyethylene content they were approximately 10 ppb . 

In addition as for Gecontent in PET as for 49 ppm , Pcontent 
they were 30 ppm . 

[0139] 

evaluation was executed with molded sheet and biaxial 
stretching molded bottle concerning this PET . 

Result is shown in Table I . 

As for haze of molded sheet 5.3%, as for molded sheet haze 
mottling 0.1%, as for the Tel as for density of 162 deg C, 
mouth part as for 1.378 g/cm <sup>3</sup>, mouth part 
density deviation at 0.001 g/cm <sup>3</sup> and value 
which does not have problem , also transparency of the bottle 
was 1 .0% satisfactory. 

In addition, even with leakage test of contents , there was not 
a problem , there was not either deformation of mouth part . 

AAcontent of bottle was 16.3 ppm and value which does 
nothave problem . 

continuous drawing blow molding of 5000 or more was 
executed, but mold fouling was notrecognized, in addition 
also transparency of bottle was satisfactory. 

[0140] 

(Working Example 2 ) 

It acquired with manufacturing method which is similar to 
Working Example I , treating the water treatment being 
completed PET with shaker type sieve classification step , and 
stream classification step itdesignated content of fine and film 
as approximately 50 ppm . 

Next, length of polyethylene pipe for contact process other 
than designating the per unit time treated amount (ton/hr ) of 
polyester of 1 m, treatment time as approximately 2 ton/hr , 
removal treatment such as contact process and fine of 
polyethylene was done to similarto Working Example I. 

As for intrinsic viscosity of PET which it acquires as for 0.74 
deciliter /gram , DEG content asfor content of 2.7 mole % , 
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cyclic trimer as for 0.30 weight %, cyclic trimer increased 
weight as for 0.04 weight %, average density as for 1. 4031 
g/cm <sup>3</sup>, AAcontent as for 3.0 ppm , fine content 
as for melting point of approximately 50 ppm , fine as for 249 
deg C, polyethylene content they were approximately 13 ppb . 

[0141] 

evaluation was executed with molded sheet and biaxial 
stretching molded bottle concerning this PET . 

Result is shown in Table 1 . 

As for haze of molded sheet 5.5%, as for molded sheet haze 
mottling 0. 1 %, as for the Tc 1 as for density of 1 60 deg C, 
mouth part as for 1.380 g/cm <sup>3</sup>, mouth part 
density deviation at 0.001 g/cm <sup>3</sup> and value 
which does not have problem , also transparency of the bottle 
was 1 .3% satisfactory. 

In addition, even with leakage test of contents , there was not 
a problem , there was not either deformation of mouth part . 

AAcontent of bottle was 15.8 ppm and value which does 
nothave problem . 

continuous drawing blow molding of 5000 or more was 
executed, but mold fouling was notrecognized, in addition 
also transparency of bottle was satisfactory. 

[0142] 

(Working Example 3) 

It acquired with manufacturing method which is similar to 
Working Example I , treating the water treatment being 
completed PET with shaker type sieve classification step , and 
stream classification step afterremoving tine and film , in 
portion of gravity transport pipe of SUS304 which you 
connect to container filling step for transport which it installs 
under stream classification step , linear low density 
polyethylene (MI= approximately 0.9 g/10 min , density = 
approximately 0.923 g/cm <sup>3</sup> ) make vertical pipe 
interior which connects contact equipment which 3 installs rod 
of diameter approximately 1 cm , length approximately 20 cm 
per unit time treated amount (ton/hr ), falling with 
approximately 4 ton/hr , it did the contact process . 

After this contact process , furthermore it treated with stream 
classification step . 

Result is shown in Table 1 . 

problem there was not a result of leakage test of haze and the 
haze mottling , uneven thickness or contents of haze , bottle 
of molded sheet . 

continuous drawing blow molding of 5000 or more was 
executed, but mold fouling was notrecognized, in addition 
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(mm i) 



also transparency of bottle was satisfactory. 
[0143] 

(Working Example 4) 

Other than using ethyleneglycol solution of amorphous 
germanium dioxide as condensation catalyst , intrinsic 
viscosity 0.74 deciliter /gram , DEG content content of 2.7 
mole % , cyclic trimer as for 0.3 1 weight %, average density 
1 .4032 g/cm <sup>3</sup>, AAcontent PET of 3.0 pm was 
produced with as similar to Working Example 1, next, the 
contact process of Working Example 1 and polyethylene part 
material was executed with identical condition . 

polyethylene content was approximately 10 ppb . 

In addition as for Gecontent in PET as for 48 ppm , Pcontent 
they were 29 ppm . 

PET , this which it acquires characteristic of molded sheet and 
biaxial stretching molded bottle which formed is shown in 
Table I . 

problem there was not a result. 
[0144] 

(Comparative Example 1 ) 

removal process such as before solid phase polymerization , 
before water treatment , before contact process andafter 
contact process and fine was abbreviated, besides such as fine 
in all steps removal treatment is not executed PET was 
produced with assimilar to Working Example 1 . 

melting point of fine which is contained in this PET was 285 
degC. 

PET , this which it acquires characteristic of molded sheet and 
biaxial stretching molded bottle which formed is shown in 
Table I . 

As for intrinsic viscosity of PET which it acquires as for 0.74 
deciliter /gram , DEG content asfor content of 2.7 mole % , 
cyclic trimer as for 0.30 weight %, cyclic trimer increased 
weight as for 0.04 weight %, average density as fori .403 1 
g/cm <sup>3</sup>, AAcontent as for 3.0 ppm , fine content 
as for approximately 6200 ppm , fine melting point theywere 
285 deg C. 

haze , molded sheet haze mottling of molded sheet and 
transparency of bottle was a problem , the crystallization rate 
of mouth part passed, speed with leakage test of contents 
couldrecognize a leak of contents . 

[0145] 

(Comparative Example 2) 

removal process such as before solid phase polymerization , 
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[0146] 

can 



before water treatment , before contact process andafter 
contact process and fine was abbreviated, in addition 
polyethylene rod for contact process diameter approximately 
1 cm , length in polyethylene rod 1 of 1 5 cm , inaddition other 
than modifying per unit time treated amount (ton/hr ) of PET 
whencontacting in approximately 15 ton/hr , produced PET 
with assimilar to Working Example 3. 

melting point of fine which is contained in this PET was 285 
deg C. 

PET , this which it acquires characteristic of molded sheet and 
biaxial stretching molded bottle which formed is shown in 
Table 1 . 

As for intrinsic viscosity of PET which it acquires as for 0.74 
deciliter /gram , DEG content asfor content of 2.7 mole % , 
cyclic trimer as for 0.30 weight %, cyclic trimer increased 
weight as for 0.04 weight %, average density as for 1.403 1 
g/cm <sup>3</sup>, AAcontent as for 3.0 ppm , fine content 
as for approximately 6000 ppm , fine melting point theywere 
285 deg C. 

haze , molded sheet haze mottling of molded sheet and 
transparency of bottle was a problem , the crystallization rate 
of mouth part passed, speed with leakage test of contents 
couldrecognize a leak of contents . 

[0146] 

[Table 1] 
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[0147] 

[Effects of the Invention] 

Water and contact process it did manufacturing method of 
polyester of this invention ,with water treatment step , when 
polyester where main repeat unit is ethylene 
terephthalate ,among polyolefm resin member , polyamide 
resin member , polyacetal resin member at least member and 
contact process of any one kind afterdoing, polyester which 
with manufacturing method which removes fine and/or film , 
isacquired is used, mold fouling decreases in sheet molding , 
bottle molding etc, lengthy , multiple molded article it can 
form easily with state where transparency issuperior. 

And, transparency is good, dimensional stability on heating is 
superior, crystallization of mouth part is proper , hollow 
molded article whose at same time crystallization rate 
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fluctuation is very little can be acquired. 

fine grain or massive body of aforementioned thermoplastic 
resin where thiswhen member and contact process which 
consist of aforementioned thermoplastic resin doing, peels off 
from aforementioned member , because omission doesis 
removed, is because transparency or other characteristic of 
molded article which is acquired isimproved. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

top view of stepped molded sheet which is used in Working 
Example 

[Figure 2] 

side view of stepped molded sheet of Figure 1 
[Figure 3] 

It is a conceptual diagram of water treatment device which is 
used with Working Example . 

[Explanation of Symbols in Drawings] 

1 

starting material chip supply port 
2 

overflow exit aperture 

3 

exit aperture of polyester chip and treated water 
4 

water cutting apparatus 
5 

fine removal apparatus 
6 

pipe 
7 

inlet of recycled water and/or deionized water 
8 

adsorption column 
9 

deionized water inlet 
[Figure 1] 
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